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ABSTRACT 
The overall aim of this thesis is to investigate public acceptability of and preferences for 
low-carbon energy options in the UK. 
In particular, stated preference surveys were conducted investigating the determinants 
of: (i) preferences for the use of on-shore wind power, biomass and nuclear power as 
alternative energy options for power generation in England and Scotland, (ii) 
preferences for the use of bioethanol in England, and (iii) European fleet operators' 
attitudes towards bioethanol fuel and vehicles. Moreover, economic values attached by 
the public to the development of different low-carbon energy projects and to the 
attributes of bioethanol blends were estimated. 
In addition, this thesis also investigated a number of methodological issues pertaining to 
stated preference methods: the effect of technology labels on willingness-to-pay (WTP) 
and total economic values; the use of new approaches, such as the cut-offs approach, to 
survey data handling and analysis. 
Taking into consideration the current debate about the further development of nuclear 
power and the use of biomass and biofuels in the UK and worldwide, this thesis aims to 
provide an insight into how the public perceives these low-carbon energy technologies 
and fuels and the factors that could potentially influence their public acceptability. It 
adds to the existing valuation literature on alternative energy sources and fuels with 
surveys that are, to the author's knowledge, of the very few UK-based valuation studies 
on preferences for energy technologies, of the very few CE surveys on nuclear power, 
of the very few valuation studies on biomass worldwide, of the very few European 
valuation surveys on bioethanol and of the very few to use the CE technique, and of the 
very European fleet studies on bioethanol. 
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CHAPTER 1: INTRODUCTION 
This chapter presents the policy background to this research and a formulation of the 
topics, research aims and objectives addressed in the thesis. It is structured as follows: 
section 1.1 presents the policy background to the research questions addressed in the 
thesis; section 1.2 states the main issue investigated in the thesis; section 1.3 presents 
the research design; section 1.4 lists the aims and objectives addressed in the thesis; 
section 1.5 presents the contribution of this research in terms of policy and 
methodology; and section 1.6 concludes this chapter with the structure of the thesis. 
1.1 Policy background 
Investments in low-carbon energy sources and fuels are at the top of the energy policy 
agenda for many governments worldwide, in view of ongoing scientific evidence about 
climate change which suggests that urgent national and international action is required 
in order to mitigate the phenomenon's serious future impacts. Governmental energy 
policies aim at the expansion of already established power generation and fuel 
technologies, such as renewable energy and biofuels, and the commercialization of new 
technologies, such as hydrogen and carbon capture and storage. Nevertheless, the 
contribution of each technology to GHG emissions reduction is expected to be different 
depending on the time scale, region and emissions' targets (IPCC 2007). 
Correspondingly, the UK energy policy aims to reduce the country's GHG emissions 
while ensuring a reliable supply of energy considering the political instabilities in the 
main oil and gas exporting countries (DTI 2007a). To this end, a series of policy 
documents have been published outlining emissions' targets and possible measures to 
be undertaken that overall call for a move towards low-carbon technologies across the 
economy (DECC 2009a; BERR 2008a; DTI 2007a; DTI 2006a; DTI 2003). Given the 
fact that in terms of carbon dioxide contributions, the power supply sector accounts for 
almost two-fifths and the transport sector for one-quarter of total UK CO2 emissions 
with passenger cars emitting more than half (55%) of total transport-related greenhouse 
gases (DECC 2009a, NT 2009), these two sectors have become the focus of UK low-
carbon policies. 
Specifically, the UK energy policy is driven by the Climate Change Act (DECC 2008) 
which commits the UK to achieving an 80% reduction in GHG emissions by 2050 
18 
against the 1990 emissions baseline, and the European Union energy strategy; the latter 
sets the UK's share in the EU renewable energy target to 15% of final energy 
consumption from renewable energy sources by 2020 (European Commission 2009), 
and aims at an increase of the biofuels' share in the market to 5.75% by energy content 
by year 2010. In addition to the above targets, the UK has set short-term targets of 
reducing its carbon dioxide emissions from power generation and heavy industry by 
22% and from transport by 14% by 2020 (compared to 2008 emissions' levels). Finally, 
the UK Low Carbon Transition Plan (DECC 2009a) specifies that 40% of total UK 
electricity should be produced from low-carbon sources by 2020 and defines these 
sources as renewable energy sources, nuclear power and fossil fuels with carbon 
capture and storage facilities (CCS). Renewable energy sources and transport fuels are 
viewed as the key technologies in climate change mitigation and national targets of 
producing 30% of total electricity and 12% of total heat from renewable energy sources 
and 10% of transport fuels from sustainable biofuels by 2020 have been set'. 
The envisaged transition to a low-carbon electricity and transport system will require 
significant investments in low-carbon technologies and fuels2, together with measures 
targeting energy conservation that can reduce emissions cost effectively and in a shorter 
period of time. A low-carbon energy system is also expected to rely on a combination of 
large-scale and small-scale energy technologies; on the one hand, large-scale power 
stations generating electricity fed into the grid in a reliable and more cost efficient way 
through economies of scale, and on the other hand, more flexible decentralized energy 
technologies producing electricity and heat locally, such as combined heat and power 
biomass technologies (CHP), micro-renewables and district heating schemes, that 
capture more of the energy lost in the grid by generating electricity or heat close to the 
The current UK energy mix relies heavily on gas and coal for producing electricity with these two fuels 
supplying 77% of total electricity (DECC 2010a). Nuclear power supplies about 17% of total electricity 
and renewable energy accounts for about 7% of UK total electricity. Specifically, from the renewable 
energy sources, on-shore and off-shore wind power contributes the 37% of total renewable energy 
electricity, followed by hydropower (21%) and landfill gas (20%). Moreover, biomass (co-firing biomass 
with coal and dedicated biomass sources) produced about one-fifth of total renewable energy electricity 
and at the same time the use of plant biomass almost doubled in 2009 compared to the previous year 
(DECC 2010b). Regarding the transport sector, only 3% of total transport fuel comes from renewable 
fuels, such as liquid biofuels. In 2009, about 4% of total diesel fuel was sold as biodiesel blend and about 
1.5% of total petrol fuel was sold as bioethanol blend (DECC 2010b). Overall, there was an increase of 
17% in total litres of biodiesel consumed and a significant increase of 54% in total litres of bioethanol 
consumed. 
2 The main UK mechanisms for promoting low-carbon investments are the Renewables Obligation (RO) 
for the power generation sector and the Renewable Transport Fuel Obligation (RTFO) for the transport 
sector. In addition, the Renewable Heat Incentive and feed-in tariffs are expected to be introduced that 
will financially support individuals, business and communities to produce heat and small-scale electricity 
from renewable energy sources (DECC 2009a). 
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end users (DTI 2006a). In addition, the use of low-carbon fuels for transportation is very 
likely to be firstly stimulated by business and government fleets, whose purchase 
decisions tend to be centralized. 
Nevertheless, the successful development of low-carbon technologies and fuels is 
expected to not only depend on the institutional and policy-making framework and the 
investment decisions of suppliers, but also on the involvement of consumers, as the 
public may actively support or oppose the further development of these technologies 
(Wustenhagen et al. 2007; Potoglou & Kanaroglou 2007). This thesis explores public 
attitudes towards low-carbon technologies and fuels and the factors that may shape 
them with the aim to address concerns with respect to the role of public acceptability of 
and consumer engagement with alternative energy technologies. 
1.2 Problem statement 
Consumer engagement in a low-carbon energy system can take different forms, such 
as paying a premium for green electricity, for driving a car on a biofuel blend or for 
buying an alternative-fuelled car; donating to a fund that supports low-carbon projects 
of power and transport fuel generation; or acting as the 'host' of energy projects in 
one's area of living (Wiser 1998). Public acceptability is increasingly seen as an 
important constraint in the diffusion of alternative sources and fuels (IPCC 2007; 
Wustenhagen et al. 2007; Potoglou & Kanaroglou 2007; Devine-Wright 2005; Schulte, 
Hart and Van der Vorst 2004; Batley et al. 2001; Walker 1995, Nakarado 1995; Hall 
and House 1995) and is one of the main impediments to the construction of nuclear 
power stations and nuclear waste facilities (Weisser, Howells and Rogner 2008; 
Hammond 1996). Acceptability of energy technologies refers to how acceptable a 
proposed new technology is to the individual, i.e. whether he/she evaluates it in a 
positive manner (O'Garra 2005). Wustenhagen, Wolsink and Burera (2007) propose 
three types of acceptance, namely: social acceptance of alternative energy sources and 
fuels in general by the public and other stakeholders; community acceptance that refers 
to the acceptance of specific sitting decisions of alternative energy projects; and market 
acceptance that refers to the active engagement of individual consumers, for example 
the use of microrenewable technologies or alternative transport fuels. 
Acceptability becomes particularly relevant to renewable energy projects; as they tend 
to be smaller in scale compared to fossil fuel and nuclear power stations, the number of 
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siting decisions and the possible visual impacts will increase (Pasqualetti 2000). 
Similarly, alternative fuels will require significant areas of land for the cultivation of 
biofuel crops, changing the appearance of rural landscapes. Nevertheless, although 
conventional power stations are viewed as aesthetically intrusive with severe 
environmental and health impacts, acceptability of alternatives to fossil fuel energy 
sources is not always guaranteed. Research on attitudes suggests that as renewable 
energy projects become more widespread, public support seems to change and to vary 
with time and location (Walker 1995). For example, in the case of wind power, the 
public seems to support the use of the source per se but at the same time oppose specific 
locations or the scale of a particular wind farm (Wolsink 2007). In other words, the 
projected 'green' attributes of renewable energy sources do not necessarily translate into 
unlimited and unconditional public support for their development as long as their local 
impacts are considered significant (Van der Horst 2007; Devine-Wright 2005; Walker 
1997). 
Generally, several factors can affect public acceptability, such as awareness of the 
technology and of its impacts (Batley et al. 2001), risk perceptions (Slovic 1987), prior 
environmental attitudes, the individual's demographic characteristics, the values an 
individual attaches to having a cleaner environment and place attachment, i.e. how an 
individual feels about the location of an energy technology relative to his/her place of 
living. With respect to the latter factor, Van der Horst (2007) argues that residents of 
`stigmatised' places are more likely to support low-carbon projects that can improve the 
image of their area whereas those living in rural areas are more likely to oppose them. 
Previous marketing experience suggests that for successful consumer involvement, low-
carbon projects should appeal to a sense of community, while local low-carbon 
activities and effective personal participation in the planning process and in community-
based schemes could help increase acceptability (Wiser 1998; Walker 1997). Moreover, 
the provision of information on low-carbon benefits that directly apply to the consumer, 
such as improved personal health, and on the characteristics of a particular technology 
or transport fuel can significantly affect public attitudes (Walker 1995). Furthermore, as 
low-carbon energy is made up of a group of technologies that are quite diverse, public 
acceptability may vary depending on the specific energy source, making the 
examination of attitudes towards and preferences for particular technologies essential 
(Borchers, Duke and Parsons 2006). Hence, exploring consumer preferences becomes 
an essential part of the low-carbon technologies and fuels development process as 
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information on the level of knowledge, attitudes and values of potential customers or 
`hosts' of such projects can lead to successful market breakthrough and realization of 
energy projects. 
In addition to exploring public acceptability of low-carbon technologies and fuels, it is 
important to estimate the external environmental costs or benefits to the public when 
producing low-carbon electricity or transport fuels, as well as the private costs or 
benefits incurred by investors. Since low-carbon technologies and fuels replace existing 
conventional energy sources and fuels and thus lead to reductions in GHG emissions or 
increase security of energy supply, they provide public benefits (Wiser 1998). These 
externalities are not fully reflected in the market price of alternative energy sources and 
fuels and the divergence between the private cost and the actual social cost (the social 
costs thus equals the private plus the external cost) leads to inefficient market equilibria 
and supplied quantities. Hence, accounting for and internalizing via e.g. a carbon price, 
the environmental costs and benefits of high and low-carbon sources and fuels can help 
make the low-carbon technologies more competitive compared to fossil fuel based 
technologies and fuels and promote investments in new electricity generation capacity 
and fuel technologies (Menegaki 2008; Wustenhagen et al. 2007, DTI 2007a; IEA 
2007a, 2007b). 
It is therefore important to consider what type of external costs/benefits should be 
captured and to obtain estimates of them using the methods of environmental 
valuation (Freeman 1996). Generating electricity and miming vehicles on fossil fuels 
results in air emissions, health impacts, landscape impacts, safety considerations, 
aesthetic considerations and biodiversity or ecosystem impacts, which can be partly 
averted with the use of low-carbon technologies. With respect to the latter impact, 
Freeman (1996) argues that the omission of values for any ecosystem impacts may not 
affect total social cost values as it is likely that during the planning process, any 
sensitive areas would be excluded from possible construction sites. Although this may 
be true, in the case of many low-carbon sources, the primary fuel (e.g. wind, sea power 
etc) cannot be easily separated from the location and therefore, any biodiversity impacts 
should be considered in the valuation exercise. Moreover, renewable fuels such as 
biodiesel and bioethanol that require areas of land for cultivating fuel crops are expected 
to have significant biodiversity effects. Except for the values that the public attaches to 
the total benefits or costs from the use of low-carbon sources, it is also important to 
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estimate the extent to which consumers are willing to pay more for certain attributes 
of particular low-carbon sources, especially with the use of the choice experiment 
technique that allows for the presentation of multidimensional environmental goods and 
policies (Soderholm and Sundqvist 2006). 
This thesis aims to explore public acceptability of and preferences for a number of low-
carbon technologies and transport fuels that are expected to play an important role in 
the future UK energy system. The large-scale electricity generation and transport 
sectors are the focus of two separate case studies as the low-carbon transition is likely 
to start in these sectors; firstly as it is easier to monitor and reduce carbon emissions 
from centralized power generators, as opposed to domestic applications, and secondly 
as passenger and light-duty vehicles account for more than half of UK's GHG emissions 
(DECC 2009a). In particular, preferences for three energy sources for power 
generation, namely on-shore wind power, biomass and nuclear power, and for 
bioethanol blends as alternatives to transport fuels are investigated. In addition, the 
thesis seeks to measure the total value the public attaches to the benefits from the 
development of these technologies and fuels. 
1.3 Research design 
The research consists of two case studies that have the shared objective of providing 
new information on public acceptability of and preferences for low-carbon 
technologies. The case studies focus on the power generation and transport sectors that 
are expected to be actively targeted by policy initiatives given that they are responsible 
for the largest contribution to anthropogenic carbon emissions as result of their heavy 
reliance on fossil fuels. Case study 1 investigates public preferences for the use of 
wind power, biomass and nuclear power in large-scale electricity production, i.e. 
the sources currently promoted to form UK's future energy mix; Case study 2 
investigates public and business attitudes towards and preferences for bioethanol 
fuel, i.e. the most common renewable fuel used to substitute for petrol (further details 
on the case studies are provided in chapter 3). 
The objectives of both case studies are explored with the use of stated preference (SP) 
methods which have been described as 'any questionnaire-based technique which seeks 
to discover individuals' preferences' (Bateman et al. 2002, p. 20). SP methods can help 
uncover consumer acceptance and demand for non-marketed goods (e.g. reduction in air 
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pollution) by asking individuals for the economic value they attach to the goods. SP 
methods elicit willingness to pay values directly by asking questions of the form 'What 
is the maximum amount you are willing to pay for good X?' or indirectly by asking 
respondents to choose their preferred good across a set of alternatives. Moreover, they 
can estimate the value attached to the characteristics of multidimensional goods or 
projects and be used to evaluate the social costs and benefits of policies. One of the 
attractions of SP methods is also that they 'elicit all kinds of information about attitudes, 
motivations, preferences and willingness to pay' (Bateman et al. 2002, p.38), offering 
thus a range of information on consumer behaviour. The main SP methods, namely the 
Choice Experiment (CE) and the Contingent Valuation (CV) method are employed in 
this research. A key objective of the research is to enrich further the application of SP 
techniques by estimating total economic values3 for low-carbon technologies and fuels, 
and by investigating a number of methodological issues relating to the techniques. 
Econometric analysis techniques are used to estimate the economic values and identify 
how they vary across population and project/policy characteristics. The SP methods and 
econometric techniques are described in detail in chapter 2. 
1.4 Aims and objectives 
The overall aim of this thesis is to investigate public acceptability of and preferences for 
a move towards low-carbon technologies in the UK electricity generation and transport 
sectors. In addition, the thesis aims to enrich the application of stated preference 
methods of environmental valuation by exploring a number of methodological questions 
relating to the use of these methods. 
Below, the specific research objectives are presented per case study: 
Case study 1: Low-Carbon Technologies for Electricity Generation 
The specific policy objectives of case study 1 are to investigate: 
• Existing public awareness of low-carbon energy sources in general; 
• Public acceptability of and preferences for on-shore wind power, biomass and 
nuclear power as sources for electricity generation; 
3 The total economic value (TEV) consists of use and non-use values. Use values relate to the actual, 
planned or possible use of the environmental good, while non-use values refer to willingness to pay to 
maintain a good in existence even though there is no actual, planned or possible use (Bateman et al. 
2002). 
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• The economic value the public attaches to the CO2 emissions reduction benefits 
associated with the use of on-shore wind power, biomass or nuclear power and 
the determinants of this value; 
• Whether common or different determinants drive public preferences for the 
individual sources that would make up the UK low-carbon electricity mix; 
• The perceived importance and value to the public of each technology's 
characteristics, such as location, carbon emissions, biodiversity impacts and land 
requirements; 
• The role of regional effects on preferences for on-shore wind power, biomass 
and nuclear power through the investigation of English and Scottish preferences; 
• The role of prior knowledge, available information and personal experience on 
public acceptability of and preferences for wind power, biomass and nuclear 
power. 
The specific methodological objectives are: 
• To investigate the effect of technology labels on preferences for or choices of, 
willingness to pay for and total welfare from low-carbon energy sources; 
• To compare the preference determinants and economic values associated with 
low-carbon technologies elicited by the choice experiment and the contingent 
valuation methods. 
Case study 2: Low-Carbon Fuels for Transport 
The specific policy objectives of case study 2 are to investigate: 
• Existing public awareness of biofuels in general; 
• Public acceptability of and preferences for bioethanol blends; 
• The perceived importance and value to the public of bioethanol's characteristics, 
such as driving range, fuel availability, GHG emissions, health-related air 
pollutants and performance; 
• The role of prior knowledge and available information on public acceptability of 
and preferences for bioethanol blends; 
• Fleet managers' existing awareness of biofuels in general and bioethanol in 
particular; 
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• Fleet managers' attitudes towards bioethanol fuel and flex-fuel vehicles; 
• The factors affecting fleet managers' overall evaluation of bioethanol and flex-
fuel vehicles; 
• The factors affecting future purchase decisions of flex-fuel vehicles, as 
perceived by fleet managers. 
The specific methodological objective is: 
• To explore alternative ways of data handling from stated preference studies in 
the presence of choice inconsistencies and non-trading individuals. 
1.5 Novel contributions 
This research makes a number of novel contributions to the existing valuation literature 
on public preferences for alternative energy sources and fuels and on the public 
acceptability literature in general. In addition, it contributes to the application and 
methodology of stated preference techniques. Specifically, per case study: 
Case study 1: Low-Carbon Technologies for Electricity Generation 
(1) This research is one of the few UK-based valuation surveys measuring public 
preferences for alternative-energy sources. Moreover, it compares the acceptability 
and preferences of English and Scottish residents who do not necessarily share the 
same experience and level of familiarity with low-carbon technologies. Hence, it 
significantly enriches existing perspectives on UK residents' acceptability of and 
preferences. 
(2) To the best of the author's knowledge, it is one of the very few UK-based 
valuation studies on nuclear power and on biomass, offering thus information on UK 
public acceptability of and preferences for these energy sources which have not been 
explored in detail in previous literature. 
(3) This research makes a novel contribution by being, to the best of the author's 
knowledge, one of the very few valuation studies to present wind, biomass and nuclear 
power as alternative options in a choice experiment, whereas previous studies have 
focused on preferences for each particular energy source separately. 
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(4) To the best of the author's knowledge, it is also the one of the very few choice 
experiment studies on nuclear power and one of the very few contingent valuation 
studies on nuclear power measuring WTP for the environmental benefits from the 
technology, whereas the previous few valuation studies focused on WTP for nuclear 
risk reductions. 
(5) To the best of the author's knowledge, it is also one of the very few valuation 
studies worldwide and one of the very few choice experiment studies on biomass, 
enriching thus significantly previous valuation literature on alternative energy sources. 
(6) This research makes a significant contribution to the application and development of 
stated preference methods by being one of the very few studies investigating the use of 
labelled versus unlabelled choice experiments in the valuation of public goods. 
Specifically, it investigates the effect of technology labels on preferences for low-
carbon technologies, WTP values and total welfare measures, and it is the second study 
to perform the comparison using a labelled and a generic CE treatment (like in Blamey 
et al. 2000), instead of including the label as a fixed attribute (like in Czajkowski and 
Hanley 2009; Itaoka et al. 2006). 
(7) This research explores the effect of total land requirements on public preferences 
for low-carbon sources, employed to measure the effect of perceived land use changes 
and not of landscape impacts only. 
(8) This research also makes a modest contribution to the application of stated 
preference methods by comparing the preference determinants and welfare measures 
elicited by the choice experiment and the contingent valuation methods, and hence 
offering information from a new case study on energy. 
27 
Case study 2: Low-Carbon Fuels for Transport 
To the best of the author's knowledge: 
(1) This research is one of the very few choice experiment studies worldwide 
measuring consumer preferences for bioethanol blends, adding thus to the previous 
CV studies on bioethanol fuel. 
(2) This research is one of the very few European studies measuring consumer 
preferences for bioethanol blends, adding thus to the previous US-based studies. 
(3) This research is one of the very few studies to investigate preferences for diesel-
ethanol blends (E-Diesel), adding thus to previous studies that focused on petrol-
ethanol blends. 
(4) This research is one of the very few European studies on fleet managers' attitudes 
towards bioethanol fuel and FFVs, adding thus to the previous US-based studies. 
(5) This research is one of the very few CE surveys to study the effect of health-related 
impacts from transport fuels on preferences for low-carbon fuels, an attribute which has 
not been studied in detail before in the related valuation literature. 
Furthermore: 
(6) This research also makes a modest contribution to the application of stated 
preference methods by applying alternative ways of handling choice experiment data 
in the presence of choice inconsistencies and non-trading individuals. 
(7) The analysis of both public and business acceptability of bioethanol, through two 
studies, provides a more comprehensive picture of the drivers and barriers for the 
diffusion of bioethanol in Europe and can thus offer useful insight on a policy level. 
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1.6 Thesis structure 
The thesis comprises of three main parts: Part 1 provides an introduction to the research 
and aims investigated (chapter 1); an overview of stated preference methods (chapter 2); 
and of the case studies that form the basis of this research (chapter 3). Due to the range 
of policy and methodological topics addressed in this thesis, for simplicity of 
presentation and the reader's convenience, the literature review on each topic is 
contained within each individual chapter. Part 2 includes the core research chapters that 
address the policy-related and methodological objectives of the thesis and present the 
research results (chapters 4-8); Part 3 presents the overall findings and conclusions of 
the thesis, its limitations and suggestions for future work (chapter 9). The structure of 
the thesis is presented in Figure 1.1. and a description of the individual chapters is 
provided next: 
The current chapter presents the policy background to this research and a formulation 
of the topics, research aims and objectives addressed in the thesis. 
Chapter 2 describes the theoretical framework underpinning environmental valuation, 
the main stated preference methods (Choice experiments and Contingent valuation) 
used in the thesis for collecting empirical data on acceptability and preferences, as well 
as the appropriate econometric techniques used for analyzing the data (Random 
parameters logit, Conditional logit and Interval data analysis). 
Chapter 3 introduces the research case studies, namely: Case study 1 on public 
acceptability and preferences for low-carbon large-scale electricity generation; Case 
study 2 on public preferences for and business attitudes towards low-carbon transport 
fuels, specifically bioethanol. 
Chapters 4, 5 and 6 form Case study 1. In particular: 
Chapter 4 starts with a review of the acceptability and valuation literature on 
alternative energy sources (see also Appendix A3 for a thorough literature review); it 
then compares preferences between residents in SE England and Scotland for on-shore 
wind power, biomass and nuclear power to generate electricity, with the use of a 
labelled choice experiment. Moreover, it estimates the value the public attaches to the 
benefits from their expansion of the above energy sources in the future UK energy mix. 
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Chapter 5 presents a review of the literature on the use of labelled or generic 
alternatives in the marketing and valuation literature; it then assesses the effect of 
technology names or labels on preferences for low-carbon energy sources with the use 
of an unlabelled and labelled choice experiment (the latter, from chapter 4). 
Chapter 6 investigates two topics with the use of the CV method: first, whether 
preference determinants for wind power, biomass and nuclear power are common or 
different; and second, whether the elicited welfare measures by the CV method are 
similar or different to those elicited by the labelled CE method (from chapter 4). 
Chapters 7 and 8 form Case study 2: In particular: 
Chapter 7 reviews the acceptability and valuation literature on alternative fuels and 
vehicles for transportation; it then investigates public preferences for bioethanol blends 
and the value the public attaches to the impacts of this low-carbon fuel. Moreover, it 
provides an exploratory analysis of alternative ways to CE data handling in the presence 
of choice inconsistencies and non-trading individuals. 
Chapter 8 starts with a literature review of business attitudes towards low-carbon fuels 
and alternative-fuel vehicles and then investigates European fleet managers' perceptions 
of and attitudes towards bioethanol fuel and flex-fuel vehicles running on bioethanol. 
Finally, Chapter 9 presents the main conclusions of the thesis and reviews the 
implications both for policy and methodology. The chapter concludes with a discussion 
of the main strengths and limitations of the thesis and recommendations for future 
research. 
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CHAPTER 2: STATED PREFERENCE METHODS 
Case Study 1 
Summary 
This chapter presents the theory underpinning the economic valuation of public goods; 
the main stated preference methods employed in this thesis, namely the choice 
experiment and the contingent valuation method; the econometric methods used in data 
analysis; and an overview of the debate on stated preference methods. 
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2.1 The framework of economic valuation 
Economic valuation seeks to assign monetary values to public goods which, as opposed 
to private goods, are usually not traded in markets due to their characteristics of non-
excludability and non-rivalry. Public goods are not excludable since it is not feasible or 
practical to allow some consumers use the good and others not, and public goods are 
also not rival since one person's consumption of the good does not reduce the quantity 
of the good available to others (air quality and national defense are typical examples of 
public goods where once established it is very difficult for the state to restrict their 
consumption to a group of people and consuming part of them does not diminish their 
availability to other people). 
The above characteristics of public goods do not allow the formation of a price under 
the normal market conditions and thus no information about their value can be obtained 
from changes in their prices, quantities or income demanded (Carson 1998). However, 
public goods may contribute positively or negatively to human welfare by changing 
their provision or quality and it is therefore important to capture their economic value 
(Bateman et al. 2002) as with private commodities. Economic valuation aims thus to 
assess in monetary terms the associated benefits or costs to individuals from changes in 
the quantity or quality of a public good. Assigning a value to changes in public goods 
allows policy makers to capture the opportunity costs4 and/or benefits (or externalities5) 
of an economic activity, that would not be reflected in existing market prices and would 
thus lead to market failures by not achieving market efficiency at the point of 
equilibrium6. Specifically, in the case of power generation it is expected that market 
failures could lead to a divergence between the socially optimal level of green 
electricity and the supply level chosen by private investors (Soderholm and Sundqvist 
2006). 
The theoretical framework of economic valuation rests on the theory of Paretian 
welfare economics with the following basic principles (Maler 1985): 
4  Opportunity cost refers to the resources that could be used for all kinds of other purposes instead of the 
purpose currently used for (Bateman et al. 2002). 
5 An externality can be defined as the production or consumption actions of a person or firm that affect 
the utility or production function of another entity without permission from or compensation to this entity 
(Kolstad 2000). Externalities can be classified as production or consumption externalities and as positive 
or negative externalities. 
6  Market failures occur when the private marginal cost or benefit fails to capture any externalities and thus 
is lower than the marginal social cost or benefit. 
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(i) Consumer sovereignty, namely that each individual is the best judge of his/her own 
welfare; 
(ii) Society's welfare is an aggregate of individuals' welfare; 
(iii) Pareto efficiency criterion, namely that the welfare of society increases if the 
welfare of one individual increases and the welfare of no one else decreases. 
The role of individual welfare is pivotal in this framework and individual or consumer 
preferences become particularly relevant. Consumer theory stipulates that individuals 
are rational agents with well-defined preferences who seek to maximize their utility 
subject to their income constraint and more specifically four preference properties set 
the basis for modeling individual choices (Varian 1992): 
(i) Preferences are complete, i.e. an individual can compare any two bundles of goods; 
(ii) Preferences are reflexive, i.e. each level of a bundle of goods is at least as good as 
itself; 
(iii) Preferences are transitive, i.e. if an individual thinks that bundle x is at least as 
good as bundle y and that bundle y is at least as good as bundle z , then it follows that 
x is at least as good as z ; 
(iv) Preferences are continuous, i.e. marginal trade-offs with income or other goods are 
possible. 
The latter assumption represents one of the key points underpinning economic 
valuation, namely that an individual's preferences have the property of substitutability 
between bundles of market and non-market goods (Freeman 1993). 
The concept of economic valuation rests thus on the benefits or costs to the consumer 
from a change in the quantity of non-market goods and employs four welfare measures 
of consumer gain or loss proposed by Hicks (1943). Two important points should be 
made here: firstly, the Hicksian welfare measures are estimated from demand functions 
that hold total utility constant, as opposed to the standard Marshallian demand functions 
that hold income constant; secondly, public goods are collective goods where property 
Social cost-benefit analysis employs the Pareto efficiency criterion, by calculating the net gain or loss 
from a proposed policy change that may affect a public (environmental) good. Particularly, using the 
Kaldor-flicks compensation criterion, it aims to determine whether the proposed policy could lead to a 
potentially Pareto improvement where the overall gains are greater than the overall losses and the winners 
could in principle compensate the losers (Mitchell and Carson 1989). 
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rights determine the appropriate welfare measures, which are presented in Table 2.1 
(Table adapted from Mitchell and Carson (1989)). 
Table 2.1: Hicksian welfare measures of economic valuation 
Property rights Change Welfare measure 
To current level Fixed quantity Compensating 	Maximum WTP to secure the 
of utility increase surplus (gain) 	quantity increase and 
Free quantity Compensating 	maintain the initial level of 
increase variation (gain) 	utility. 
Fixed quantity Compensating 	Minimum WTA 
decrease surplus (loss) 	compensation in return for a 
Free quantity Compensating 	decreased quantity and still 
decrease variation (loss) 	maintain the initial level of 
utility. 
To alternative Fixed quantity Equivalence 	Minimum WTA 
level of utility increase surplus (gain) 	compensation to forgo the 
Free quantity Equivalence 	quantity increase and still 
increase variation (gain) 	enjoy the alternative level of 
utility at the increased 
quantity. 
Fixed quantity Equivalence 	Maximum WTP to avoid the 
decrease surplus (loss) 	quantity decrease and enjoy 
Free quantity Equivalence 	the alternative level of utility. 
decrease variation (loss) 
The choice of Hicksian measure depends on whether consumer welfare is measured 
from the current or future utility level; compensating surplus and compensating 
variation measure gains or losses relative to the current level of utility, while 
equivalence surplus and equivalence variation measure gains or losses relative to an 
alternative level of utility. The compensating and equivalence measures can be 
interpreted as the maximum willingness-to-pay (WTP) or minimum willingness-to-
accept (WTA) compensation for a quantity change; for example, for a given quantity 
increase or decrease (i.e. fixed by the proposed policy), the compensating surplus can be 
interpreted as the consumer's maximum willingness-to pay (WTP) to secure the 
proposed increase or the minimum willingness-to-accept (WTA) compensation for the 
proposed decrease and still maintain his/her current utility level; for a free quantity 
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increase or decrease (i.e. the consumer is free to choose his/her preferred public good 
quantity) the compensating variation can be interpreted similarly as the consumer's 
WTP or WTA. Likewise, the equivalence surplus can be interpreted as the WTA 
compensation/WTP to forgo/avoid a fixed quantity increase/decrease and enjoy the 
alternative utility level, and the equivalence variation as the WTA/WTP to forgo/avoid a 
free quantity increase/decrease. 
Within the Hicksian framework, preferences for changes in consumption bundles 
(including a public and a private good) are independent of initial endowments (Bateman 
et al. 1998); therefore, Hicksian theory implies that WTP to secure the quantity increase 
and maintain the initial level of utility should be equal to WTP to avoid the quantity 
decrease and enjoy the alternative level of utility; and similarly WTA in return for a 
decreased quantity and still maintain the initial level of utility should be equal to WTA 
to forgo the quantity increase and still enjoy the alternative level of utility. In other 
words, the respective alternative compensating and equivalence welfare measures 
(measuring WTP or WTA) should result in similar WTP or WTA estimates. At the 
same time though, Hicksian theory accepts that potentially there might be a (small) 
divergence between WTP and WTA estimates for the valuation of the same normal 
good. Specifically, WTA can be greater than WTP whether measured as a change to the 
current utility level or to the alternative utility level (i.e. as a compensating or equivalent 
measure of welfare). This divergence will tend to depend on the substitutability between 
the consumption of the private good and the public good (Hanemann 1991) and the 
responsiveness of WTP to changes in income (Bateman et al. 2002). In terms of 
indifference curves (where the consumer is indifferent between combinations of the 
public good and private good on the same curve), the divergence between WTA and 
WTP will be greater the more convex the indifference curve. 
However, as Mitchel and Carson (1989) note, most policies deal with benefits to the 
consumer as measured from his/her current utility level, making thus the Hicksian 
compensating surplus measures (WTP or WTA) more relevant to the valuation of 
environmental goods and policies. The case studies within this thesis also concern 
situations where it is of interest to measure the value associated with an improvement in 
the environmental good in relation to the initial utility. Specifically, case study 1 
considers the expansion of a fixed quantity of low-carbon electricity sources with the 
objective to measure the value of the benefits to the consumer from this increased 
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provision of the good, while case study 2 seeks to measure the value associated with the 
provision of bioethanol fuel, a good currently not available to consumers. Both case 
studies aim hence to measure the amount an individual is willing to pay to secure the 
increased provision of low-carbon energy sources and bioethanol fuel, which will leave 
him/her just as well of after the change as before (Freeman 1993). Nevertheless, as 
explained previously, the use of the alternative equivalence surplus measure, i.e. 
individual maximum willingness-to-pay to avoid the decreased provision of low-carbon 
energy sources and bioethanol fuel given the initial level of low-carbon energy and fuel, 
should result in similar WTP estimates as the above. 
To illustrate (after Bateman et al. 2002), assume the following individual indirect utility 
function V(Y, P, S, Q) where Y is the individual's income, P are the given prices of 
goods, S the individual's demographic characteristics and Q the quantity of the non-
market environmental good. An increase in the quantity of the environmental good Q 
would have the individual enjoy greater utility at the new quantity Q1 : 
17( 7 ,P,S,Q0 )< V(Y,P,S,Q, ), assuming that this is a desirable good, and would be 
willing to pay more to secure its provision. The maximum amount he/she would be 
willing to pay is the amount that ensures that the individual will continue to enjoy the 
same utility level as before the environmental policy change, namely: 
V(Y,P,S,Q0 )=14 —WTP,P,S,Q1 ). Following standard economic theory, WTP is 
bounded by the individual's budget (i.e. WTP 5_ Y) and non-negative, since the latter 
implies that the environmental good does not provide utility to the individual and can 
thus be ignored (Bateman et al. 2002). 
After having presented the theoretical framework underpinning economic valuation, it is 
also important to explain the type of values captured by the concept of economic value 
with regards to environmental goods and our case studies. 
The sum of the WTP or WTA values corresponds to the total economic value (TEV) 
attributed to the proposed environmental policy (Bateman et al. 2002). TEV can be 
divided to use and non-use values relating to the direct use or not of the environmental 
good depending on the valuation context. 
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Use values consist of the direct and indirect physical uses of the good and are divided 
into actual use (direct and indirect benefits) and option value with the latter capturing 
WTP to have the option to preserve and use the good in the future. 
Non-use values consist of values that individuals attach to the environmental good even 
though they will not make personal use of it. Non-use values can be divided into 
existence value8 (i.e. WTP to safeguard the existence of the good even though no-one 
will make use of it), bequest value (i.e. WTP to preserve the good for use by future 
generations) and altruistic value (i.e. WTP to preserve the good for use by others of the 
current generation but not of the individual himself/herself). 
With regards to our research, it is expected that the total economic value will consist of 
both significant use and non-use values. Use values would consist of the actual 
consumption of electricity from low-carbon sources and of the consumption of 
bioethanol fuels (direct benefit); of the indirect benefits arising from the development of 
these sources and fuels, such as people finding wind turbines aesthetically pleasing or 
energy crops increasing local biodiversity and thus offering bird watching opportunities; 
of the option of consuming green electricity or fuels in the future once these are 
established and available in the market (option value). Non-use values would relate to 
the perceived climate change mitigation benefits through the reduction of CO2 
emissions by the use of low-carbon technologies and fuels and are likely to consist 
significantly of bequest values, i.e. climate change mitigation and a cleaner environment 
for future generations. 
2.2 Methods of economic valuation 
The main methods of economic valuation are revealed preference (RP) methods and 
stated preference (SP) methods. 
RP methods seek to value non-market goods by eliciting information on their values 
from markets that are relevant to the good in question. Such methods are (i) the travel-
cost method which has been used to elicit mainly recreation benefits estimated from the 
actual travel expenses incurred by individuals to a specific recreation site, (ii) the 
hedonic pricing method which elicits the value of a non-market good as part of the 
attributes' bundle of a market good (e.g. house property prices which may vary due to 
8 First proposed by Krutilla (1967). 
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the surrounding environmental conditions; wages of different jobs incorporate the risk 
level faced by workers), and (iii) the averting behavior approach where the cost incurred 
by individuals to avoid detrimental to their health situations can be used as an indication 
of the value they attach to a non-market health-related environmental situation (Mitchell 
and Carson 1989). 
SP methods seek to elicit monetary values for non-market goods by directly asking 
individuals about their WTP/WTA for an environmental good (the contingent valuation-
CV method) or by asking them to express their preferences for environmental 
alternatives either by choosing among them (the choice experiment-CE technique) or by 
ranking or rating them (the contingent ranking and rating techniques). 
The advantage of stated methods over revealed preference methods is that they can 
measure values and benefits that would not be revealed under market conditions, such 
as non-use values. Moreover, they offer the opportunity to measure benefits associated 
with hypothetical goods that are currently not available, which is not possible with 
revealed preference methods that are based on an ex-post analysis of consumer 
behaviour; and to also capture non-use values that cannot be revealed through the 
consumption of complementary private goods (Hanemann 1994). Furthermore, one of 
the attractions of SP techniques is that they can promote public participation in the case 
of projects/policies as they 'elicit all kinds of information about attitudes, motivations, 
preferences and willingness to pay' (Bateman et al. 2002, p.38). On the other hand, the 
hypothetical nature of SP scenarios may rise concerns about the presence of 
hypothetical bias and the extent to which hypothetical choices would translate into 
actual consumer choices and it is why a combination of stated and revealed preference 
values (where available) is preferable (Bateman et al. 2002; Mitchell and Carson 1989). 
In this thesis, the two main stated preference methods have been employed, i.e. the CV 
and the CE method, as we wish to capture both use and non-use values associated with 
the expansion of low-carbon technologies and as bioethanol fuels are not widely 
available in the UK market9. The next three sections review these two SP methods and 
provide a comparison between them. 
9 The availability of El0 and E85 is very limited in the UK, while E-Diesel is still at the experimental 
stage worldwide. 
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2.2.1. The contingent valuation method 
The contingent valuation method was first proposed by Ciriacy-Wantrup (1947). It is a 
questionnaire-based methodl° where individuals are asked directly for their maximum 
WTP to secure/avoid an environmental change or minimum WTA to accept/forgo an 
environmental change. Specifically, participants are presented with a constructed 
hypothetical market that should describe in detail the environmental good or policy 
under valuation, i.e. the proposed change, and provide individuals with the baseline 
conditions as a reference point. The hypothetical scenario should be 'sufficiently 
understandable, plausible, and meaningful to respondents so that they can and will give 
valid and reliable values despite their lack of experience with one or more of the 
scenario's dimensions' (Mitchell and Carson 1989; p. 120) and it should include the 
following information on: 
(i) the proposed environmental policy using its most important and familiar to the 
public characteristics: testing for insensitivity to the scope of the policy should be 
considered, i.e. WTP amounts change in the expected direction with changes in the 
quantity of the good (Carson 2000), as well as testing for embedding, i.e. WTP for a 
good valued later in a sequence of goods should be lower than WTP for the first good in 
the sequence (Carson 2000); 
(ii) the available policy substitutes and alternative to the consumer expenditure 
opportunities; 
(iii) the hypothetical market for the provision of the good: which institution will 
provide the good/policy; that good provision will be conditional on individual's stated 
WTP (Mitchell and Carson 1989) in an effort to create the appropriate incentive-
compatible mechanism for individuals to reveal their true WTP amount and not 
understate (free-ride'') or overstate their WTP to secure good provision; the timeframe 
of good provision; 
10 A CV survey can be administered by face-to-face interviews, mail, telephone or the interne; however 
the NOAA panel guidelines (Arrow et al. 1993) recommend the use of face-to-face interviews that allow 
the interviewer to have more control of the survey instrument, as opposed to self-administered mail, 
intemet and telephone surveys that may suffer from self-selection bias and cannot also accommodate 
visual aids or some elicitation formats (Carson, Flores and Meade 2001). 
Individuals may have strong incentives not to contribute to the provision of public goods and instead 
free-ride on others' contributions given the non-rival and non-excludable properties of public goods and 
thus enjoy the same public benefits without paying. 
40 
(iv) the payment method: selection of appropriate welfare measure (WTP or WTAI2); 
type of payment vehicle, i.e. whether voluntary (e.g. donation) or coercive vehicle 13  
(e.g. taxes, electricity bill etc.); payment schedule, i.e. whether lump-sum or periodical14 
(e.g. monthly, annually etc.). 
Following the description of the hypothetical market, participants to a CV survey are 
presented with the elicitation question with different formats available. Table 2.2 
presents the main elicitation formats and their characteristics. In this thesis, the payment 
card elicitation format was employed mainly for its simple use in self-administered mail 
surveys and its advantages relating to starting point bias and the provision of a bid 
framework to individuals. Before the elicitation question, participants should also be 
reminded of their possible income constraints and other expenditure possibilities; the 
inclusion of cheap talk scripts (Cummings and Taylor 1999) is also preferred to remind 
participants of the observed discrepancy between hypothetical and actual payments. 
12  As explained in Table 2.1, the choice of WTP or WTA relates to the existing property rights; however, 
previous empirical work shows that there can be a large discrepancy between WTP and WTA amounts 
(for a discussion, see Mitchell and Carson 1989) with Hanemann (1991) arguing that this is the result of 
the availability or not of substitutes for the public good. 
13  The selection of payment vehicles lies mostly on the valuation context although coercive vehicles are 
considered to be more truth-revealing (Carson, Groves and Machina 1999); on the other hand, the 
empirical work by Champ and Bishop (2001) and Champ et al. (1997) suggests that voluntary donations 
can approximate actual donations when calibrated using information on respondents' payment certainty. 
14 Previous empirical work suggests that the frequency and timing of payment can affect stated WTP 
values (e.g. Hidano and Kato 2005; Hanley, Alvarez-Farizo and Bell 2000; Stevens, DeCoteau and Willis 
1997). 
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Table 2.2: Contingent valuation elicitation formats 
Elicitation format Description Properties 
Open-ended (OE) 'What is your maximum No anchoring bias; large non- 
WTP/WTA' with no cues on responses, zero WTP, protests 
range and outliers 
Payment card (PC) Ladder of ordered monetary No starting bias, few outliers; 
amounts; respondents selects the amount range bias; economical 
maximum/minimum amount 
he/she is WTP/WTA 
to implement 
Single-bounded Single bid offered to respondent Incentive-compatible for 
dichotomous choice who chooses to pay/accept or not; truthful response; simple 
(SB DC) amounts vary between cognitive task; minimum non- 
respondents response and outliers; less 
information obtained from each 
respondent; requires larger 
samples; vulnerable to nay-
saying 
Double-bounded Two bids offered to respondent; if More informative than SB DC 
dichotomous choice respondent chooses to pay/accept format; minimum non-response 
(DB DC) first bid, he/she is presented with and outliers; anchoring and 
second higher/lower bid and vice yes-saying bias; expensive to 
versa if he/she declines first bid; 
amounts vary between 
respondents 
implement 
Table adapted from Bateman et al. (2002) 
The final part of a CV survey includes a series of debriefing questions with the aim to 
collect information on participants' motivations for being willing to pay something, i.e. 
for identifying responses subject to hypothetical bias (Mitchell and Carson 1989); for 
stating a zero WTP, i.e. for distinguishing between protest responses and genius zero 
amounts; and on participants' views of the valuation scenario with the objective to 
investigate its plausibility. Moreover, questions on participants' attitudes towards a 
series of issues pertaining to the good under valuation, knowledge and use of the valued 
good are also included. Some of these questions can serve as `warm-up' questions 
before the valuation scenario; help collect information on WTP determinants and 
examine the effect of prior knowledge on preferences. According to the theory of 
reasoned action (Fishbein and Ajzen 1975) attitudes 'are a precursor to behavioural 
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intentions as the expression of a hypothetical WTP' (Bateman et al. 2002, p. 148) and 
hence attitudinal questions are considered an essential element of any CV questionnaire 
survey. The theory of reasoned action is generally used within economic valuation as a 
plausible explanation for the link between attitudes, intended behaviour (such as the 
expression of WTP and WTA measures), and actual behaviour, as it seems to predict 
consumer behaviour reasonably well and provides a simple framework of behavioural 
change (Sheppard, Hartwick and Warshaw 1988). Nevertheless, there exist alternative 
theories that aim to address the controversy about the link between intention and 
behaviour I5, which however have not been employed in this research as the theory of 
reasoned action provides a simple and illustrative example for the link between attitudes 
and WTP/WTA measures. More details on the CV survey design of this thesis can be 
found in chapter 3. 
2.2.1.1 Analysis of contingent valuation data 
Contingent valuation data, i.e. data on stated WTP/WTA bids, can be divided into three 
categories depending on the elicitation format used: 
(i) continuous data resulting from the use of the open-ended elicitation format where 
point estimates are collected; 
(ii) binary data resulting from the use of the single-bounded format where information 
on whether stated WTP/WTA is greater/lower than the presented bid is collected; 
(iii) interval data resulting from the use of the double-bounded and the payment card 
format where information on the interval within which WTP/WTA falls is collected. 
As this thesis employs the payment card elicitation format, the econometric analysis of 
interval data is presented in detail below; for a discussion of the econometric analysis 
for continuous and binary data, see Haab and McConnell (2002) for a thorough review. 
The payment card format is similar to a listing of amounts in ascending order, presented 
all at once, where respondents are asked to choose the highest (lowest) amount they 
would be willing to pay (accept). The WTP data collected from this format are interval 
15 For example, alternative theories to the Fishbein and Ajzen model, are the behaviour analytic theories 
of change (e.g. behaviourism) that aim to explain consumer behavioural change, According to 
behaviourism (Skinner 1953), individual behaviour can only be explained in terms of extrapersonal 
events which are defined in terms of controlling contingencies; hence, in contrast to the attitude-
behaviour model (Fishbein and Ajzen 1975), behaviourism does not allow for the presence of attitudes 
and intentions as a link to actual behaviour and it postulates that actual choice is not the outcome of 
internal mental deliberation (Foxall 1986). 
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data that do not reveal the exact value of respondents' WTP; instead they provide 
information on the interval within which respondents' WTP lies. Hence, it is assumed 
that each respondent's true point WTP lies somewhere in the interval between his/her 
selected amount and the next highest (lowest in WTA) amount on the card, i.e. between 
t Low and tmo (Cameron and Huppert 1989). It is usually preferable to employ a 
maximum likelihood interval regression to estimate interval data, instead of an OLS 
regression, as the former can better account for the fact that expected values within the 
intervals are not necessarily equal to the interval midpoints, as assumed in OLS, which 
could often result in overstated welfare or coefficient estimates16 (Cameron and Huppert 
1989). Moreover, often a lognormal distribution is assumed to better approximate 
respondents' true WTP values that lie within the lower (log / Low ) and upper ( log tmo ) 
endpoints of the interval. The analysis of interval data aims at estimating functional 
relationships between the WTP value and its determinants, such as 
log WTF:= 	+ 
where 6, is normally distributed with p= 0 and standard deviation a; x, is a vector of 
WTP determinants and ,8 are the respective estimated coefficients. 
The probability that a respondent chooses amount tLow will be the probability that 
his/her true WTP is greater than t Low and less than tmo , i.e. Pr(ti.nw < WTPThue < High) 
and it can be re-written for a given respondent as (Cameron and Huppert 1989): 
P, = (1) ((log tm,oi — 	 tLowi  x;,(3)/ 
where 0 is the standard cumulative density function. 
Moreover, the corresponding log-likelihood function can be written as: 
log L = E log [113((log Highi — x; 13)I cr)—(1)((log 	— xifi)/ a)] 
16 Cameron and Huppert (1989) argue that in cases where the payment card ranges are very narrow, 
interval regression and OLS estimates can be similar. 
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Finally, mean and median WTP can be estimated as follows (Cameron and Huppert 
1989): 
mean WTP = exp (c; 13) 
median WTP = exp (x,Aexp (72 / 2) 
Mean and median WTP are expected to differ (with mean values usually higher than 
median values) as the distribution of WTP is frequently skewed to the right as a result of 
high stated WTP values. It is often argued that median WTP is a more robust measure 
of central tendency as it is not greatly affected by these high WTP values (Bateman et al 
2002). However, both WTP measures can provide significant policy information; 
specifically, mean WTP offers an indication whether mean benefits outweigh mean 
costs per person and thus the policy can be potentially Pareto improving; on the other 
hand, a higher median WTP suggests that the majority of individuals would support the 
policy even though a small minority may not be willing to pay for its provision and still 
pay for it in the end (Mitchell and Carson 1989). For comparison purposes, non-
parametric estimates of the mean and median values can also be derived directly from 
the raw data by simply averaging the mid-points of the intervals or the lower interval 
bounds for a conservative mean WTP estimate (Bateman et al. 2002). 
Prior to the estimation of the WTP bid function, the analyst should also take into 
consideration a number of issues, such as the treatment of missing WTP data (WTP 
bids), zero amounts (protests or genuine zero WTP) and unreasonably high WTP stated 
amounts (outliers) as a result of the non-response problem in CV surveys (Bateman et 
al. 2002). With respect to the first problem, it is very difficult to impute missing WTP 
data based on observations from individuals with similar demographic characteristics 
and ensure that these data will reflect the true WTP value; hence missing data are 
usually excluded from the analysis. With respect to the other types of WTP data, using 
information from the debriefing questions, the analyst can identify protest responses 
(i.e. individuals who object to some aspect of the valuation scenario; who refuse to pay 
on moral grounds; who have a positive WTP for the good but decide to free-ride) from 
genuine zeros (i.e. individuals who do not value the good in question and are not WTP 
anything for it), and proceed with the removal of protests and outliers, as long as these 
data will not bias the characteristics of the rest of the sample (Bateman et al. 2002). The 
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analyst should also aim to collect additional information on the individual's/household's 
demographic characteristics, environmental attitudes, prior knowledge of the valued 
good etc. that could serve as potential WTP determinants. 
In addition, the analyst should examine the demographic characteristics of the survey 
sample in relation to the characteristics of the target population for significant 
differences. In order to estimate individual and aggregate WTP values that will be 
representative of the target population and could thus be generalized to aggregate 
benefit estimates, the sample estimates need to be adjusted for these differences. Loomis 
(1987) presents an overview of available approaches for accounting for sample and 
population differences; for example Carson and Mitchell (1984) use a weighted 
average based on the population proportions, where for each stratum the population 
proportion is multiplied by the average WTP of respondents belonging to that stratum; 
Bishop and Boyle (1985) adopt a conservative approach where all non-respondents are 
treated as zero respondents (zero WTP values) resulting in a lower bound estimate of 
WTP values; finally, Schulze et al. (1983) estimate a willingness-to-pay function (using 
OLS regression) where the respondents' demographic values have been substituted by 
the national average values, calculate the WTP value and subsequently multiply this 
value with total number of households. In this research we employ the weighting 
approach presented in Loomis (1987) where weights are defined as the quotient of the 
population proportion in the selected stratum and the observed sample proportion of the 
stratum. With this approach under-represented groups receive a weight greater than one 
and over-represented groups a weight less than one (Bateman et al. 2002). 
2.2.1.2 Validity of the contingent valuation method 
Despite the extensive application of the CV method as a valuation method for non-
market environmental goods, concerns have been raised regarding the validity and 
reliability of the resulting estimates. Validity refers to the degree to which the CV 
estimates measure the intended value of the good, while reliability refers to the degree 
to which the measured value can be replicated (Carson, Flores and Meade 2001). It is 
therefore useful to assess any CV results for their reliability and against different types 
of validity presented below. 
Ideally, the estimates from the hypothetical CV market would have to be compared to 
estimates from actual markets for a test of their criterion validity. However as the 
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absence of markets for public goods does not allow for this comparison, previous 
literature has attempted to compare hypothetical values with those obtained from 
simulated experiments where individuals are asked to make real payments for the same 
goods (e.g. Bishop, Heberlein and Kealy 1983; for a thorough discussion see Mitchell 
and Carson 1989). 
CV estimates can also be compared to those obtained from other valuation techniques, 
mostly revealed preference techniques, for a test of their convergent validity, i.e. 
whether the values correlate with other values obtained from techniques of the same 
theoretical framework. Moreover, WTP determinants are assessed against theoretical 
expectations from economic theory for a test of expectations-based validity, i.e. whether 
WTP relates to factors as expected by economic theory (the sign and the statistical 
significance of estimated coefficients). For example, it would normally be expected that 
higher income would lead to higher stated WTP values, assuming a normal good. 
Finally, CV surveys are assessed for their content validity, i.e. whether the valued good 
is presented in the intended manner within the hypothetical scenario to obtain a valid 
WTP measure. 
The reliability of a CV survey aims to assess whether variability in WTP values is the 
result of survey instrument design, sampling procedure or 'true' variance in the stated 
amounts. Variability due to study design can be assessed by test-retest methods where 
the same survey is administered to the same sample at two different periods of time for 
a test of temporal stability (Carson et al. 2001). However, when this is not feasible, 
Mitchell and Carson (1989) suggest regressing WTP values on a few theoretically key 
determinants and observing the resultant R2 value, which should be of at least 0.15. 
Sampling variability on the other hand can be assessed by the use of large independent 
subsamples that are faced with the same study. 
2.2.2 The choice experiment technique 
The choice experiment technique belongs to the so-called choice modeling valuation 
methods that also include contingent ranking, contingent rating and paired comparisons. 
These questionnaire-based methods seek to uncover preferences by presenting 
individuals with two or more alternative environmental options and by asking them to 
choose, rank or rate their preferred option. Moreover, they differ in the type of 
information they collect and in their consistency with welfare estimates, with choice 
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experiment being the only technique able to derive consistent welfare measures 
(Hanley, Mourato and Wright 2001). As this thesis extensively uses the choice 
experiment technique, the rest of the section will focus on CEs. 
The choice experiment technique was initially developed by Louviere and Hensher 
(1982) and Louviere and Woodworth (1983) for use in transport and marketing 
research. Its theoretical basis lies in the characteristics theory of value by Lancaster 
(Lancaster 1966), which argues that the utility for a good can be formed by the utilities 
for each of its attributes. Within a choice experiment respondents are presented with a 
series of choice cards where alternative options are described in terms of their attributes 
and the levels these attributes take. It is customary to also include a 'status-quo' or 'do-
nothing' option that offers respondents with information on the baseline conditions (i.e. 
no provision of the good or continue with the current situation) and allows for the 
estimation of total welfare measures for a move towards the improved conditions. 
Kontoleon and Yabe (2003) show that the type of status-quo format can significantly 
affect the relative choice shares of the alternatives with consumers being less likely to 
choose the 'do-nothing' option than the 'current situation' option, probably as a result of 
the restrictions on choices imposed by the 'do-nothing' which implies the rejection of 
the good overall. 
The attributes used to describe the environmental options can be presented 
quantitatively, qualitatively or pictorially. They should be relevant to the policy valued, 
realistic and easily understood by the sample population (Hanley, Mourato and Wright 
2001) and their levels should describe best the range of possible values. Care should be 
taken for the presence of inter-attribute correlation, i.e. attributes are cognitively 
correlated and respondents do not treat them as independent attributes (Hensher, Rose 
and Greene 2006). Usually, a monetary attribute is also included to allow for the 
estimation of WTP and total welfare measures17. The number of alternatives will 
depend on the policy context; a recent study by Rolfe and Bennett (2009) found that 
non-participation in the choice task increased in the case of binary CEs (i.e. respondents 
are faced with one alternative and the baseline option) than in the case of a CE with two 
alternatives and the status-quo, and thus the authors recommend the use of at least two 
alternatives. In addition to the number of alternatives, another important design issue of 
17 It is advisable for the monetary attribute to have non-linear levels covering the full range of possible 
WTP values in order to avoid the presence of 'fat-tails' (Bateman et al. 2002). The monetary attribute can 
take the form of a coercive or voluntary payment vehicle. 
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CEs is whether to include labelled or unlabelled alternatives, as these can convey 
different information to participants. This issue is investigated in detail in chapter 5 of 
this thesis. 
Choice experiments can offer the analyst with a significant amount of information on 
consumer preferences; by repeating the choice task several times and respondents 
choosing each time their preferred alternative, the analyst can collect information on 
respondents' implicit willingness to pay for changes in attribute levels and for 
increasing all attribute levels simultaneously (Hanley, Wright and Adamowicz 1998). 
Moreover, they indicate which attributes determine the values respondents place on the 
environmental good/policy and the implied ranking of these attributes (Bateman et al. 
2002) In addition, through the observed choices of respondents, one can also estimate 
the probability of a particular alternative being chosen, as a function of its attributes and 
to estimate the percentage of the population that would prefer a particular alternative (or 
the 'market share') (Bennett and Blarney 2001). The latter is important from a policy 
point of view, as it can offer an indication of the level of support for each alternative 
among the relevant population. 
2.2.2.1 Choice experiment experimental design 
Once the attributes, their levels and the alternatives have been defined, statistical 
designs are employed to produce the choice cards to be presented to respondents. Full 
factorial designs produce all possible combinations of the attributes' alternatives with 
OA combinations for labelled experiments and LA combinations for unlabelled 
experiments (where L is the number of levels, M the number of alternatives and A the 
number of attributes) (Hensher, Rose and Greene 2006). However, as the size of the full 
factorial design increases exponentially with the number of attributes and levels used, 
the analyst can either decide to reduce the number of attributes and levels or proceed 
with the design of an orthogonal fractional factorial design I8 or 'main effects' design. 
An orthogonal 'main effects' design includes all direct effects of each attribute on the 
choice variable and ensures that all attributes have zero correlations between them and 
are thus statistically independent. 
18 A fractional factorial design is essentially a subset of the complete factorial design which assumes that 
the interaction effects are not significant and may involve some loss of statistical information (Louviere, 
Hensher and Swait 2000). 
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Sometimes, the purpose of the study requires also the estimation of interaction effects, 
i.e. the effects of combinations of attributes on the choice variables (Hensher, Rose and 
Greene 2006) which in turn increases the experimental design size; however as 
Louviere, Hensher and Swait (2000) point out, main effects account for between 70%-
90% of the variance in choice models and are therefore considered to predict choices 
well for most valuation applications. Overall, the aim of the statistical design should be 
to collect as much as statistical information as possible, without increasing the cognitive 
burden on respondents (Johnson et al. 2007). 
Following the construction of a fractional factorial design, the alternatives need to be 
grouped together into choice sets for presentation to respondents. The construction of 
choice cards may take place either by random selection (without re-use) and pairing of 
alternatives, by the use of fold-over designs (Louviere, Hensher and Swait 2000) or by 
simultaneously defining the alternatives and choice sets (Louviere 1994). The resultant 
choice sets should also be examined for the presence of dominant alternatives and 
implausible attribute combinations (Johnson et al. 2007). 
In addition, it is customary for the final survey instrument to include debriefing 
questions that probe the elicitation of further factors affecting choices (e.g. respondents 
are asked to rank the attributes in the order they affected their choices) and identify any 
possible payment vehicle protests, lexicographic preferences (i.e. respondents always 
choosing the same alternative or on the basis of a particular attribute level, such as the 
lowest cost) and biases, such 'warm-glow' behaviour (i.e. choosing an alternative for 
supporting a good cause rather than actually having a value for it) (Kahneman and 
Knetsch 1992). 
Details on the design of our choice experiment surveys are presented in chapter 3. 
2.2.2.2 Choice experiment data analysis 
Choice experiments within environmental valuation are used to obtain marginal values 
for changes in the attributes (marginal WTP or the rate of substitution between 
attributes) and the total willingness-to-pay for the alternatives. The use of a monetary 
attribute and a status-quo option allow for the above estimation. 
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The framework underlying respondents' choices is random utility theory (McFadden 
1974, Luce 1959) which postulates that the indirect utility function U, for each 
individual n faced with alternative j is decomposed into a deterministic part Vni , 
which is observable to the analyst and is a linear function of the attributes Xmi , and a 
stochastic part en, which includes all unobserved contributions to utility. After Train 
(2009): 
U •=V .+E .=V .()( .)+E* 	.) n j 	n j 	n j 	 fly 	n j 	ny 
When individual 11 is faced with two alternative options j and i , he/she is assumed to 
compare the utilities from each alternative and select the one that offers the highest 
utility. As a result of the stochastic (error) component, choice predictions cannot be 
made with certainty and hence the analyst observes the choice probability that 
individual n prefers alternative j over i : 
Pnj =Pr(Vn + eni >Vni +Cni )= Prfrni — V,i > (en./ — s,,, 
This equates to the probability that the difference between the observable utility for 
option j and i is greater than the difference in the error components (or unobservable 
component) for option j and i In order to estimate this probability, assumptions about 
the distribution of the error components need to be made and it is typically assumed that 
the error components are independently and identically distributed with an extreme 
value Gumbel distribution (Bateman et al. 2002). The probability that individual n 
chooses alternative j from a choice set C is: 
pni(c)= 	v = 	 eP, 
JEc 	 J.c 
where p is a scale parameter typically normalized to 1 and which is inversely 
proportional to the standard deviation of the error distribution, while the vector of 
coefficients fi is estimated using maximum likelihood methods. This probability 
specification is the Conditional Logit Model (employed in chapter 7). If the dependent 
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variable takes only two values, then this specification is the Binary Logit Model 
(employed in chapter 8) and if it takes multiple values, then this specification is the 
Multinomial Logit Model. 
An important implication of the Conditional Logit model is that choices are consistent 
with the Independence from Irrelevant Alternatives (IIA) property. This property states 
that 'the ratio of the probabilities of choosing one alternative over another is unaffected 
by the presence of absence of any additional alternatives in the choice set' (Louviere, 
Hensher and Swait 2000; p. 44). The Conditional Logit model is widely used for the 
estimation of choice models due to its simplicity; however the strict restrictions imposed 
by the IIA property and the frequent violations of it 19, have led analysts to the use of 
other model specifications that relax the requirement of IIA. One such model is the 
Nested Logit Model (for a detailed review, see Hensher, Rose and Greene 2006) and the 
Random Parameters Logit (Train 2009; Train 1998) which is employed in chapters 4 
and 5 of this thesis. 
The Random Parameters Model (RPL) model is a generalization of the Multinomial 
Logit model (MNL) in that it allows estimated coefficients to vary randomly over 
individuals rather than assuming to be the same for all individuals. These coefficients, 
that enter the utility function as random with a mean and standard deviation, can capture 
preference heterogeneity for each attribute in the CE. If the standard deviation 
parameter for an attribute is statistically significant, then the RPL model suggests that 
there exists preference heterogeneity for that attribute within the sampled population. 
The random parameters of the RPL can take a number of functional forms such as 
normally or log-normally distributed, the choice lying on the characteristics and 
expectations regarding the particular attribute entering the model (e.g. log-normal 
distribution if the parameter needs to have a specific sign). 
Following Train (2009; 1998), each individual faces a choice among J alternatives and 
the utility individual n will derive from alternative j is U, = )6,7Xn; 	nj where zni is 
a vector of observed variables such as choice attributes and socio-economic 
characteristics, fin is a vector of coefficients that is unobserved for each individual n 
19 The Hausman test is usually used to test for violations of the IIA property (Hausman and McFadden 
1984). 
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and varies randomly representing each person's tastes, and en„ is an error random term 
that is iid extreme value. The coefficients fin vary randomly over individuals with 
density f(j3 I 6,) where 9 is a vector of the true parameters of the taste distribution. The 
coefficients fin can be expressed as the sum of the population mean b and the 
individual deviation 77, , which represents the individual's tastes relative to the average 
tastes of the population. Individual utility now becomes U = 	+ rin zni + en, with 
b being observed and estimated by the researcher and 	+£n., being the unobserved 
component of utility. The latter term is correlated over alternatives and choice sets due 
to the influence of rin and therefore the RPL does not require the IIA (Independence 
from Irrelevant Alternatives) property. 
As the researcher does not observe the coefficient vector fin , he can only estimate the 
unconditional RPL choice probability that respondent n chooses alternative j , which is 
( 
given by: Pn, = 
 
e zni 
 
f(678)4) 
The RPL probability is the weighted average of the logit probability evaluated at 
different values of fln . The goal is to estimate the population parameters 61 (mean and 
standard deviation) that best describe the distribution of individual parameters, after 
having specified a distribution for the coefficients (e.g. normal of lognormal). Since the 
above integral has no closed form, parameters are estimated through simulation and 
maximizing of the simulated log-likelihood function. 
The implicit price, part-worth or WTP value for an attribute is calculated as the ratio 
of the non-monetary attribute parameter estimate and the cost attribute parameter 
estimate ceteris paribus, i.e. implicit price = 
( a  
id2 . It essentially shows how much 
\,16cost 
 
individuals would be willing to pay to achieve more of an environmental attribute. As 
Hensher and Green (2003) note, the distribution of the ratio will depend on the 
distributions of each parameter. For example, if the cost parameter has a fixed 
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parameter2° 	and the non-monetary attribute parameter is normally distributed with 
mean of parameter 162 and standard deviation of parameter,83 , WTP for the attribute is 
distributed normally with mean —fi2 and standard deviation—P3 . 
Apart from the marginal values for changes in the attributes' levels, the estimated 
coefficients can be used to calculate the total economic value the public attaches to a 
move from the status-quo to the improved environmental conditions. The compensating 
surplus formula used is: 
CS = 
 
1 
 
[vo  — 
\,..13 price 
where /3„,,,e is the price coefficient, Vo represents the utility of the current situation and 
V, the utility of any new scenario that can be described by the attribute levels used in 
the experimental design. 
In addition, model fit can be assessed with the use of the pseudo R2 and adjusted R2 
calculated as follows: 
PseudoR2 —1 ( L(6)\  
L(0) 
where L(6) is the estimated maximised LL value of the model and L(0) is the LL value 
of the model including only the alternative-specific constants (Louviere, Hensher and 
Swait 2000). 
AdjustedR 2 = 1 
Q 
L( 6)1D. q —1 )—K 
q=1 
Q 
L(0)/ 	(.1q -1) 
where J q refers to the number alternatives faced by individual q and K is the total 
number of variables in the model (Louviere, Hensher and Swait 2000). 
20 A fixed parameter is assumed to have standard deviation equal to zero and to capture all information on 
preferences by the mean coefficient (Hensher, Rose and Greene 2006). 
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Finally, it should be noted here that the estimated attribute coefficients from two CE 
datasets XL , Xu cannot be meaningfully compared to each other due to the scale 
parameters pi, „uu . The scale parameter is inversely related to the variance of the error 
component in Random Utility Model (RUM) and cannot be separately identified in 
model estimation since it is confounded with the parameter vector. Typically the scale 
parameter is assumed to be one in model estimation. Swait and Louviere (1993) note 
that when comparing datasets, it is important to investigate that any attribute parameter 
differences are real parameter differences and not the results of scale parameter 
differences. 
The Swait-Louviere procedure (1993) takes into account differences in the scale 
parameters PL  ,,uu before comparing the parameter vectors from the CE 
datasets XL , Xu . This procedure allows for the identification of the relative scale 
parameter, i.e. the ratio of the scale parameter of one dataset to another, and for testing 
the 	hypothesis of parameter and scale equality (Hla = 131, =f l = )8) and 
(Hlb = p, = pu = ,u) between datasets. 
Specifically, the two datasets XL , XU  are concatenated vertically with ,uL normalized to 
1 and pu being relative to this normalization21. A one-dimensional grid search is 
conducted using different trial values of the scale parameter ,uu (`resealing') to identify 
an estimate of f u , which maximizes the likelihood value of the pooled datasets model22. 
Then, the likelihood ratio (LR) test statistic — 2[Lp — (LL + La )] is used to test Hla 
where L p is the log-likelihood of the pooled resealed dataset and LL ,Lu the log- 
likelihood values of the individual treatments respectively. The above test statistic is 
Chi-squared distributed with (K +1) degrees of freedom where K is the number of 
21 Swait and Louviere (1993) argue that it is unimportant which dataset is used as the reference point for 
the normalization of the scale parameters since the reference scale parameter is normalized to one and 
changing the order of datasets would only produce scale parameter estimates that are the inverse of each 
other. 
22 According to Louviere, Hensher and Swait (2000) the log-likelihood function for the MNL model 
exhibits global concavity, while other models such as the RPL model, have log-likelihood functions that 
are not globally concave. Therefore, during the one-dimensional grid search one has to ensure the global 
optimum of the scale parameter. 
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common parameters between treatments and the additional degree of freedom because 
pu is allowed to vary under HO . 
If the hypothesis of equal common attribute parameters cannot be rejected, then one 
tests for the equivalence in the scale parameters across the datasets (Hlb) using the LR 
statistic — 2[/, — Lid where L is the log-likelihood value for the pooled model without 
resealing and L p as above. This test statistic is Chi-squared distributed with one degree 
of freedom (Swait and Louviere 1993). 
2.3 Choice between the CV and CE methods 
The choice between the available SP methods to value non-marketed environmental 
goods/policies depends on the goals of the study. From a policy perspective, contingent 
valuation (CV) and choice experiments (CE) have different characteristics that make 
them appealing to different policy objectives. A CV study estimates total economic 
values for the overall policy package while a CE study provides information on the 
marginal value of changes in each attribute of the environmental good/policy and the 
relative ranking of the attributes, although as Hanley, Wright and Adamowicz (1998) 
note this ranking is sensitive to the information provided to respondents within the 
survey (e.g. the units of measurement). Therefore, CV elicits mainly WTP values for a 
particular change in the provision of the environmental good as described in detail in the 
hypothetical scenario, while a CE can provide welfare measures for a whole range of 
changes in the good through different combinations of the good's attributes (Boxall et 
al. 1996) and hence help in the development of superior environmental policies (Bennett 
and Blarney 2001). Moreover, policy-makers can easier incorporate any uncertainties 
associated with the valued policy within the attribute ranges of CEs than in CV 
applications that can only value particular levels of change. Choice experiments can 
also estimate total economic values based on the assumption that the value of the whole 
is equal to the sum of the parts, although this assumption is often questioned since the 
total value may also be affected by attributes that have not been included in the CE 
(Hanley, Wright and Adamowicz 1998). 
Furthermore, choice experiments have the ability to collect a rich dataset per respondent 
through the presentation of numerous choice sets in the valuation task, offering a 
considerable cost and time advantage over CV. The collected information refers not 
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only to preferences but also to framing of available substitute and complementary 
goods/policies and scope sensitivity issues, areas where CV seems to have less control 
of (Foster and Mourato 2003; Bennett and Blamey 2001). At the same time, the absence 
of an explicit WTP question in a CE may arguably make choice experiments less prone 
to protest answers to the valuation task, an area where CV studies seem to be 
vulnerable, although this is yet to be tested. On the other hand, it is argued that CEs can 
be a cognitively challenging task for some individuals as the amount of information 
conveyed through the attributes can be difficult to process with respondents sometimes 
employing 'rules of thumb' in their choices (Bennett and Blarney 2001), lacking choice 
consistency (Caussade et al. 2005) or ignoring attributes (Hensher, Rose and Greene 
2005) and thus affecting data quality and welfare estimates in unintended ways. 
Furthermore, as CEs become more popular, more attention is being paid into the design 
of choice sets as this can affect to some degree the obtained estimates (Hensher, Rose 
and Greene 2006) which in turn can make the design and implementation of a CE study 
more time consuming and costly. 
2.4. The debate on stated preference methods 
Despite their widespread use, stated preference methods are not without criticism; this 
section presents a brief overview of the main issues raising concern with respect to the 
application of stated preference methods in the valuation of public goods. These issues 
related to: (i) the truthful revelation of preferences in SP studies; (ii) the observed 
disparity between stated WTP and WTA values; and (iii) the insensitivity of stated 
values to the scope of the valued good, its inclusion in a larger group of goods 
(embedding), and the order in which it is valued (sequencing effects). 
(i) Truthful revelation of preferences 
Stated preference methods assume that respondents' answers to the hypothetical 
scenario reveal their true preferences, which in turn are assumed to be well-defined and 
stable and can be formed for any good under valuation (Bateman et al. 2002). Critics of 
SP methods argue that stated values may not simply reveal rational economic behaviour 
but that other motives may affect them; for example, the presence of 'warm glow' for 
supporting a good cause (Andreoni 1989) or the 'purchase of moral satisfaction' 
(Kahneman and Knetsch 1992) by contributing to a public good; reacting to the policies 
that created the current environmental state rather than expressing their true values for a 
change in the current situation (Diamond and Hausman 1994); or expressing their 
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attitudes as a monetary value because there are asked to use this mean (Kahneman and 
Rotiv 1993). As a solution, debriefing questions on choice motives are usually included 
in SP surveys to identify these type of 'biases' and to allow their calibration, for 
example by removing protests, 'warm glow' responses and outliers or by using the 
trimmed mean to mitigate the effect of outliers (Mitchell and Carson 1989). 
Contrary to the assumption of true preference revelation, where the respondent believes 
that the provision of the good is contingent on his/her preferences and the amount 
he/she will actually have to pay, critics also claim that strategic behaviour is inevitable 
in SP studies. Particularly, they claim that free-riding is almost certain to be present as 
individuals will try to secure the provision of the collective good without any personal 
cost to them as a result of selfish interest (Samuelson 1954). Free-riding means that 
respondents would underbid believing that they would actually pay their stated amount 
and that the good will provided anyway or that respondents would overbid believing 
that they would not actually pay and that they could still influence the provision of the 
good. Mitchell and Carson (1989) review a series of free-riding experiments and 
conclude that this type of strategic behaviour occurs when the individual knows that the 
good will be provided independent of the stated amount and that overall it appears less 
often than expected. The use of incentive-compatible elicitation formats, such as the 
referendum DC format, has been suggested by the NOAA Panel (Arrow et al. 1993) due 
to its similarity with real-world choices faced by individuals. Specifically, this format 
asks respondents how they would vote if faced with a policy that would result in an 
environmental benefit and in increased taxes (Portney 1994). Nevertheless, Cummings, 
Harrison and Rutstrom (1995) find in a series of laboratory experiments that the use of 
the DC format in hypothetical and real situations does not yield the same responses. 
In addition, critics question the NOAA Guideline on the provision of an accurately 
described and plausible scenario that could help incentivize the formation of truthful 
preferences. They counter argue that within a SP survey there is limited room for the 
presentation, assimilation and reflection of all the necessary information on the valued 
policy/good and hence the formation of informed attitudes (Diamond and Hausman 
1994). Moreover, some argue that the general public cannot be expected to judge 
accurately complex and unfamiliar goods and come up with sensible decisions (Sagoff 
1988) and that uninformed preferences are likely to lead to underestimates for public 
policy (Spash and Hanley 1995). On the other hand, Bishop and Welsh (1992) argue 
58 
that because a respondent has not previously had information about a resource it does 
not mean he/she does not hold preferences, it may simply be the case that there was no 
previous incentive to acquire information on it. Nevertheless, despite the extensive 
literature on information effects in CV markets (e.g. Hoehn and Randall 2002; 
Blomquist and Whitehead 1998; Ajzen, Brown and Rosenthal 1996; Hoehvagel and van 
der Linden 1993; Bergstrom, Stoll and Randall 1990, 1989; Samples, Dixon and Gowen 
1986) empirical evidence about the 'right' amount of information within a survey 
remains limited. 
(ii) Disparity between stated WTP and WTA values 
Empirical evidence shows that WTA values can be significantly larger than the 
corresponding WTP values (Bishop and Heberlein 1986, 1984, 1979; Hammack and 
Brown 1974; see Mitchel and Carson (1989) for a review). Critics of SP methods argue 
that since the choice of the appropriate Hicksian welfare measure lies in relation to the 
initial property rights, stated WTP and WTA values for the same policy framework 
(framed as maintaining the current or alternative level of utility) would have to be 
similar. When this does not happen, then SP methods fail to elicit correct WTA 
measures and preferences contradict economic theory. Several hypotheses have been 
put forward by proponents of SP methods in an effort to explain the disparity in terms 
of real differences in these values than of incorrect welfare measure elicitation: WTA 
measures imply that respondents forgo their initial property rights, who state very high 
WTA values as a form of protest (Mitchell and Carson 1989); uncertain respondents 
tend to state low WTP and high WTA values as a result of their unfamiliarity with the 
elicitation procedure or the good (Bateman et al. 2002; Hoehn and Randall 1983); the 
loss of an established property right will require higher compensation than the 
acquirement of a new property right (Tversky and Kahneman 1991); and finally, the 
absence of close substitutes for the valued good leads to greater disparity between WTP 
and WTA (Hanemann 1991). 
(iii) Scoping, embedding and sequencing effects 
Critics of SP methods argue that especially the CV method fails to elicit welfare 
measures that vary proportionally to the scope of the provided environmental benefit 
(i.e. larger benefits should be associated with larger WTP values) (Desgouves et al. 
1993) and to whether the environment good is valued on its own or as part of 
(embedded in) wider group of goods (Kahneman and Knetsch 1992). Moreover, 
59 
sequencing effects are manifested when the WTP value varies with the order in which 
the environmental good is presented in a series of goods (Samples and Hollyer 1990; 
Tolley et al. 1983). These effects have been long debated by SP practitioners and it is 
advised to carefully consider them in the design of the valuation scenario. Where 
possible scoping and embedding tests should be included in the survey, especially if the 
nature of the good is likely to be susceptible to scoping/embedding invariance (e.g. 
small changes in risks or small percentage changes). Furthermore, the valuation of a 
sequence of goods is advised only if it relates to the provision sequence of elements of 
an environmental policy (Bateman et al. 2002). 
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Summary 
This chapter presents the design of the two case studies used in this research to measure 
public preferences for low-carbon technologies and fuels in the power generation and 
transportation sectors respectively. Case study 1 applies the choice experiment and 
contingent valuation methods to measure preferences for electricity generation in SE 
England and Scotland. Case study 2 applies the choice experiment method to measure 
preferences for bioethanol blends in SW England and elicits European fleet operators' 
attitudes towards these fuels. 
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3.1 Introduction to research case studies 
The last decades international interest in low-carbon technologies is becoming stronger 
as a result of energy supply insecurity, the likely adverse climate change impacts, the 
impacts of local air pollution, the need for resources diversification and the depleting 
resources and hence energy cost increases (Bert et al. 2007). The large-scale power 
generation and transport sectors are currently targeted by the UK government for the 
expansion of low-carbon technologies and fuels due to their high contribution to GHG 
emissions. The future UK low-carbon electricity mix is expected to rely in the short and 
medium term on renewable sources, such as wind power, biomass and on nuclear 
power, while the decarbonisation of the transport sector to rely on biofuels, such as 
bioethanol and biodiesel (DECC 2009a). 
This thesis aims to explore public acceptability of and preferences for a number of low-
carbon technologies in these two sectors through two case studies: the first case study 
(Case study 1) investigates acceptability of and preferences for the use of wind power, 
biomass and nuclear power in electricity generation; the second case study (Case 
study 2) investigates acceptability of, consumer preferences for and business attitudes 
towards the use of bioethanol in the transport sector. Furthermore, the thesis seeks to 
measure the total value the public attaches to the environmental benefits from the 
development of wind, biomass and nuclear power and to the attributes of each 
technology and of bioethanol fuel. In addition, another key objective is to address 
methodological issues relating to the use of stated preference methods. 
The current chapter provides a detailed description of each case study. Specifically, it 
presents the research design, development of the survey instrument, a description of the 
final survey instrument, and sampling and data collection methods. Section 3.2 presents 
Case study 1 (Electricity generation) and section 3.3 presents Case study 2 (Transport). 
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3.2 Case study 1: Low-Carbon Technologies for Electricity Generation 
3.2.1. Wind power, biomass and nuclear power as low-carbon power generation 
sources 
On-shore and off-shore wind power is expected to contribute the most to UK's 
renewable energy targets given the country's high wind potential which is estimated to 
be around half the total European potential (DTI 2006b), and the declining costs of wind 
farms (Tavner 2008; Dale et al. 2004). The key benefits of deploying wind power are its 
significant reduction of GHG emissions through very low lifecycle CO2 emissions, its 
contribution to energy security by displacing fossil fuels, the free availability of the 
primary fuel, i.e. wind, and that the wind farm site can easily be restored to its original 
state. On the other hand, the variability in the electricity output of turbines is considered 
its main disadvantage as it depends on the strength and presence of wind. A higher 
penetration of wind power in the electricity mix would possibly require more back-up 
energy capacity as wind variability becomes more noticeable in the system (Sustainable 
Development Committee 2005). Developing however wind farms at different areas of 
the UK where they would be exposed to a range of wind conditions could ensure lower 
variability and contribute to a reliable energy system (Environmental Change Institute 
2005). 
Further impacts associated with wind power include landscape/visual disamenities, 
biodiversity impacts and low frequency noise. The landscape impacts of wind farms, 
although subjective, will depend on the size of blades, the height and number of turbines 
and whether there are other wind farms nearby producing a cumulative visual effect. 
Some people prefer wind turbines over the infrastructure of centralized power stations, 
while other people view turbines as an industrialization of rural landscapes (Sustainable 
Development Committee 2005). Nevertheless, landscape impacts continue to be the 
main drivers of local opposition to proposed wind projects (Gee and Burkhard 2010; 
Wolsink 2007; Firestone and Kempton 2007). Moreover, on-shore wind farms located 
in areas of ecological importance may affect local biodiversity like migratory bird 
populations, while off-shore wind farms may affect marine mammals and alter their 
habitat (Krueger 2007), hence making careful sitting of wind farms essential. 
Biomass is a stored source of solar energy collected by plants during the process of 
photosynthesis. It can be derived from different organic feedstock, including forest 
63 
materials, dedicated energy crops, grass crops, agricultural residues and municipal or 
food waste (Taylor 2008). The biomass feedstock can be converted using several 
conversion technologies23 to provide solid fuels (e.g. wood chips or pellets), liquid fuels 
(e.g. bioethanol or biodiesel), gaseous fuels (e.g. biogas) or direct heat (IEA 2007a, c). 
DEFRA (2007) estimates that about 20 million tones of biomass could be available in 
the UK per year and that about 17% of total arable land (about 1,730,00 ha) could be 
dedicated to the cultivation of crops for biomass (and biofuels). 
Biomass can be used to generate electricity in dedicated biomass power stations or by 
co-firing biomass in fossil fuel power stations24 with co-firing being the most cost-
effective technology in the short-term (IEA 2007a, c). Moreover, when used in CHP 
plants it can be also used to heat local buildings. Furthermore, domestic applications 
such as biomass boilers can be used to heat homes. Biomass is thus a flexible energy 
source with biomass projects ranging from small heating plants (of about 40kW) to 
large co-firing plants (of about 400MW) (IEA 2007a). Currently, seven biomass plants 
are in operation in the UK with Drax being the largest co-firing coal with biomass 
(Biofuelwatch 2010). 
The Low-Carbon Transition Plan (DECC 2009a) considers biomass as an important part 
of the UK energy mix on the basis of its contribution to GHG emissions reductions, 
energy diversification and employment opportunities in rural areas. Biomass can 
achieve significant air emissions reductions because the carbon dioxide released during 
the burning of biomass to produce power is absorbed by the feedstock during its growth. 
Lifecycle assessment studies show that it can achieve GHG emissions reductions 
between 35% and 85% compared to conventional power plants, depending on the 
feedstock (Woods et al. 2006). A possible co-existence of co-firing plants with CCS 
technology would also make biomass a carbon negative source which would absorb 
CO2 from the atmosphere and store it in the ground (Nature 2008). 
Unlike most other renewable sources, biomass can also be stored and used on demand 
offering thus an advantage over the intermittency of wind, solar or tidal power (Royal 
Commission on Environmental Pollution 2004). On the other hand, biomass feedstock 
23  Conversion technologies include co-firing, combined heat and power (CHP), integrated gasification in 
gas turbine plants, anaerobic digestion and bio-refineries (IEA 2007a, c). 
24  In 2009, about 11% of total capacity accredited for the Renewables Obligation came from co-firing and 
only 2% from dedicated biomass plants (Ofgem 2010). 
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requires land for cultivation which may displace food crops as long as growers can 
make more revenue from energy crops. Moreover, biomass crops can lead to significant 
landscape changes, especially if monocultures are used, although perceptions of visual 
impacts are subjective (IEA 2007a, c). Furthermore, due to low conversion efficiencies, 
large quantities of biomass feedstock will need to be transported to power plants, 
leading to increased local transport traffic, air emissions and noise. In terms of 
biodiversity impacts, some energy crops, such as short rotation coppice crops, can 
enhance local biodiversity by attracting birds, small mammals and insects (IEA 2007a, 
c); nevertheless careful planning of how crops or forests will be planted is considered 
essential (IEA 2007a, c). Finally, the majority of biomass conversion technologies are 
still associated with high production costs. 
Nuclear power has re-emerged in energy policies worldwide as an additional measure, 
along with renewable energy, energy efficiency and demand reduction, to tackle climate 
change and to secure energy supply. For example, the German government decided to 
extend the operating life of its current nuclear stations despite previous decisions to 
phase them out by 2021 arguing that renewable energy technologies are not yet fully 
developed (BBC 2010a). The latest IPPC report (IPCC 2007) suggests that lower GHG 
stabilization levels would require the expansion of renewable energy and nuclear power, 
whereas the UK government, in its 2007 Energy White Paper (DTI 2007a) views 
nuclear power as an important part of a diverse energy mix and states that 'it is in the 
public interest to give the private sector the option of investing in new nuclear power 
stations' conditioning on the private sector 'to fund, develop and build new nuclear 
power stations in the UK, including meeting the full costs of decommissioning and their 
full share of waste management costs' (p. 17). The subsequent White Paper on Nuclear 
Power (BERR 2008a) and the UK Low-Carbon Transition Plan (DECC 2009a) confirm 
the government's favourable position on nuclear power and in the latter document it is 
mentioned that emphasis is placed on the planning and regulatory approval of new 
nuclear power stations to replace those that are set to close in the near future. Moreover, 
it is mentioned that suitable future nuclear sites are being assessed; eight sites were later 
nominated in Essex, Cumbria, Lancashire, Somerset, Suffolk, Isle of Anglesley, 
Hartlepool, and Gloucestershire, with six of them already having nuclear stations (BBC 
2010b). 
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Nuclear power however is an energy source that attracts either strong support or strong 
opposition with respect to its economics, intergenerational nuclear waste management, 
health, safety and environmental impacts. On the one hand, the main driver for the 
expansion of nuclear power refers to its low-carbon emissions since the life-cycle GHG 
emissions of nuclear power are lower than fossil fuels (mostly produced during uranium 
mining, plant construction, decommissioning and fuel processing, while no emissions 
occur during operation) (Sovacool 2008; Weisser 2007) and comparable to other low-
carbon options such as wind power (Sustainable Development Committee 2006; Sims, 
Rogner and Gregory 2003; Nuclear Energy Agency 2002). Further drivers refer to its 
ability to generate reliable base-load electricity, its contribution to a secure and cost-
effective national energy mix and its improved economics considering the introduction 
of a carbon price and the EU Emissions Trading Scheme (Greenhalgh and Azapagic 
2009; Kennedy 2007; DTI 2007b). 
On the other hand, the main barriers deal with the absence of a definite solution for 
radioactive waste disposal that would securely store high-level waste for a long period 
of time (Greenhalgh and Azapagic 2009) and the intergenerational impacts of waste 
management where the current generation is called to make a decision for future 
generations (Pearce 1979). Furthermore, opponents project the possible health impacts 
and risks associated with reactor safety, radioactive waste transport and weapons 
proliferation (Weisser et al. 2008). Although the risk of a nuclear accident is small, its 
impacts could be potentially catastrophic (a low risk/high impact incident), making 
public risk perceptions particularly relevant to nuclear power. Previous literature shows 
that perceived risk can shape public attitudes towards energy technologies with risk 
perceptions and acceptability being directly related to the attributes of the technology 
(Sjoberg 1999; Rogers 1998). With respect to nuclear power, the public seems to attach 
a higher risk to its possible acute than its chronic impacts compared to other power 
generation technologies and to form its risk perceptions on the basis of its irreversible or 
unknown future impacts (Rogers 1998). Sjoberg (2002) argues that attitudes towards 
technologies that are viewed by the public as readily replaceable, are more likely to be 
affected by risk perceptions and less likely to be accepted. 
In addition, nuclear power's high capital cost and its vulnerability to construction-time 
overruns that can increase costs significantly cause concern (Weisser et al. 2008), 
together with the possible landscape impacts from plant construction and from the 
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mining of uranium that should be considered from a sustainability perspective. Overall, 
the projection of nuclear power as part of a future diverse mix of energy sources to 
tackle climate change seems to gain more public support than a choice between nuclear 
power or RES versus the status quo of fossil fuel based power generation (Pidgeon, 
Lorenzoni and Poorting 2008). Nevertheless, public acceptability of nuclear power is 
likely to be affected by the nuclear industry's and the governments' ability to increase 
public confidence in the safe use of this energy source (Sims, Rogner and Gregory 
2003). 
Given the different characteristics and impacts of the above energy sources, the question 
is raised of how would the public choose between these technologies, if faced with these 
energy options simultaneously? What factors would shape acceptability of and 
preferences for these energy sources? Case study 1 aims to address these questions by 
investigating UK public preferences and their determinants. The specific policy and 
methodological questions are presented in the next section. 
3.2.2 Research design 
Case study 1 addresses the following policy-related questions: 
• What is the current level and type of public knowledge of wind power, biomass and 
nuclear as low-carbon energy sources for electricity generation? 
• What is the level of public acceptability of wind power, biomass and nuclear power 
among UK residents? 
• What are the preferences of UK residents for the use of wind power, biomass and 
nuclear power in electricity generation and do they differ by region (England vs. 
Scotland)? 
• What is the effect of the various characteristics of wind power, biomass and nuclear 
power (visual, health, safety, biodiversity and air pollution impacts) on public 
preferences? 
• How much are UK residents willing to pay for the expansion of wind power, 
biomass or nuclear power and its associated carbon emissions benefits? 
• Do common or different determinants shape preferences for wind, biomass and 
nuclear power? 
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The policy questions were investigated (i) by administering the same choice 
experiment study in samples in SE England and Scotland25 (Survey 1) and (ii) with 
the use of a contingent valuation study in SE England (Survey 3). 
In addition, this case study investigates a number of methodological questions 
pertaining to the use of stated preference techniques: 
• What is the effect of utilizing technology names within choice experiments on 
preferences for low-carbon energy options? (Survey 2) 
• Does willingness to pay for the expansion of wind power, biomass or nuclear power 
differ when elicited using the CV and the CE methods? (Survey 3) 
The methodological questions were investigated as a between studies comparison 
with Survey 1 for the English sample only. A detailed description of all three survey 
instruments is presented below, while the complete questionnaire surveys can be found 
in Appendices A13-A15. 
3.2.3 Development of survey instruments 
The survey instruments were developed in three stages: (i) literature review to establish 
the policy change of interest and to inform the CE and CV design; (ii) focus groups or 
cognitive interviews to test the CE and CV tasks; and (iii) pilot-tests of the draft survey 
instruments for preliminary data analysis. 
3.2.3.1 Review of relevant literature 
The policy scenario and the choice of low-carbon technologies was the result of a 
thorough review of the available UK energy policy documents (reviewed in chapter 1) 
that indicated the further use of wind power, the promotion of biomass and the re-
emergence of nuclear power as the main means to reduce CO2 emissions from power 
generation. The CE attributes describing each energy technology were selected after 
reviewing the relevant energy acceptability, valuation and policy literature (reviewed in 
chapters 1 and 4 and Appendix A3). Furthermore, the literature on the use of labelled 
versus unlabelled choice alternatives in the valuation of public goods was employed for 
the development of Survey 2 (reviewed in chapter 5). In addition, the literature on WTP 
25  In collaboration with Prof. N. Hanley of the University of Stirling. 
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comparisons between the CV and CE methods (reviewed in chapter 6) was employed to 
address the aims of Survey 3. 
3.2.3.2 Focus groups (Choice experiment studies — Surveys 1 and 2) 
Two focus groups (see Appendix A 1 for a detailed presentation and discussion) were 
conducted with members of the public in order to develop the CE task for Surveys 1 and 
2. The objectives of the focus groups were (i) to explore public understanding and 
perceptions of low-carbon energy technologies in general and of wind power, biomass 
and nuclear power in particular; and (ii) to inform the design of the CE studies by 
testing the choice task, i.e. description of valuation scenario, energy alternatives, 
attributes and their levels. 
Ten participants for FG1 were recruited in the area around South Kensington Tube 
Station, by distributing leaflets that invited individuals for a discussion on energy issues 
at Imperial College London. During the recruitment process, potential participants were 
briefly told that the purpose of the discussion group was to discuss energy issues and 
were offered a £25 incentive payment for their time. As there was not enough 
representation of individuals belonging to the 40+ age group, it was decided to recruit 
participants for FG2 from the local church in the South Kensington area. Eight 
participants were recruited and a donation of £20/person was made for their time. The 
focus group were held on the 11th  and 18th June 2007 and lasted one-and-a-half hours, 
which is the typical length recommended in the marketing literature (Malhotra 2004). 
Results from the focus groups indicate broadly that: 
• In terms of familiarity, most participants mentioned wind (`wind farms'), solar 
(`panels on roof), nuclear, coal and natural gas as the sources they had heard of the 
most. In both groups almost all participants had never heard of or had heard little of 
biomass. 
• Younger participants were more in favour of wind power, than older ones. In both 
groups concern was raised for the cost of building turbines, weather variability and 
landscape intrusion. 
• In both focus groups the prevalent feeling was that participants had no knowledge of 
biomass and thus were unable to form an opinion about it. 
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• Younger participants were less in favour of nuclear power than older ones. 
Participants focused on the safety aspects and contribution of nuclear power to 
reliable supply of energy. 
• In the CE task, participants selected their preferred options on the basis of their prior 
views of wind power, biomass and nuclear power, the presented attributes and their 
levels. Specifically, their main choice drivers were the reductions in carbon 
emissions and the possible location of the option. The majority of participants stated 
that the presence of a nuclear power option affected their choices by either 
considering the nuclear option and deciding for/against choosing it or by leading 
them to choose any other available option except for nuclear power. 
• Participants seemed to understand quite well most of the attributes and to consider 
the payment vehicle as appropriate; nevertheless they felt that a more detailed 
description of the species of local biodiversity would be useful and some 
participants were not clear that the levels of carbon emissions reductions referred 
only to the 20% of produced electricity. Therefore, the description of these attributes 
was reworded; `Biodiversity' referred to 'local diversity of species of birds, 
mammals, insects or plants'; 'Carbon emissions reduction' referred to 'reduction in 
CO2 emissions that relates only to the 20% of electricity generation; the reduction 
does not refer to overall CO2 emissions' reduction in the economy, which will 
require other measures'. 
3.2.3.3 Cognitive interviews (CV study — Survey 3) 
Cognitive interview methods provide useful tools to explore the processes by which 
respondents answer survey questions and the factors influencing the answer they 
provide (Collins 2003). A series of cognitive interviews were conducted with members 
of the public with the aim to assess peoples' understanding of the CV scenario for 
Survey 3 (see Appendix A2 for more details). The specific objectives of the interviews 
were to assess participants' understanding of (i) the energy scenario under valuation and 
its scope; (ii) the payment vehicle and schedule; (iii) the particular attributes of the 
valuation scenario; (iv) other associations with each energy source apart from those 
presented in the scenario; (v) the follow-up list of motivations for paying or not paying 
for each energy source. 
Participants were recruited in the South Kensington area and from administrative staff at 
Imperial College London. During the recruitment process, potential participants were 
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briefly told that the purpose of the interview was to discuss energy issues and were 
offered a £25 incentive payment for their time. In total nine cognitive interviews were 
conducted between 27th March and 8th April 2008 that lasted approximately one hour. 
The socio-demographic profile of participants was quite homogeneous; more than half 
of participants were between 30 and 39 years old and 30% of participants between 20 
and 29 years old. The majority of participants were university graduates, 60% were 
women and all participants were either in full-time employment or self-employed. 
Despite our systematic effort to recruit more people over 50 years old, this was not 
possible. However, previous experience with public surveys has shown that it is mostly 
people belonging to the 25-45 years age group that tend to complete and return these 
surveys and therefore we felt that the socio-demographic profile of our participants was 
suitable for the purpose of the cognitive interviews. 
Results from the cognitive interviews indicate broadly that: 
• Participants seemed to understand the scope of the valued good (i.e. WTP for 20% 
of total electricity produced by wind power, biomass or nuclear power); and that the 
three energy sources presented alternative options and not elements of a future 20% 
energy mix. 
• Only one-third of participants explicitly considered the information presented in the 
baseline scenario as they considered themselves knowledgeable of the current UK 
electricity mix and were more interested in the proposed alternative energy sources. 
Hence, it was decided to change the layout of the CV scenario and to present the 
current energy mix scenario next to each alternative energy scenario. 
• The contribution of each energy source to CO2 emissions' reduction, local 
biodiversity and total land requirements were the most significant determinants of 
stated WTP values. 
• Participants' attitudes towards the 'distance' that a power station could be located 
from their home were quite diverse and closely related to the energy source in 
question. For the case of wind, most participants stated that they were not affected 
by the distance from home. For the case of biomass several participants considered 
the effect of having a biomass plant close to their home in relation to local air 
emissions. As expected, for the case of nuclear power, 'distance' played a significant 
role mostly due to safety concerns. 
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• Participants were comfortable with the selected payment vehicle, did not count in the 
level of their current electricity bill or increases that might take place in the future 
when choosing their WTP amounts, but considered the 'opportunity cost' of paying 
extra for alternative energy sources in terms of other expenses. 
• Participants' payment certainty level was closely related to the energy source, with 
the majority of participants being more certain of their payment for wind and nuclear 
power and less certain for biomass, mainly due to lack of prior knowledge of 
biomass. 
• The order of appearance of the energy scenarios did not have an effect on WTP 
values, though the fact that there were available different energy options did. 
• The predefined list of protest, valid zero and biased responses seemed to work well 
with participants; nevertheless, it was decided to shorten and combine some of the 
options to reduce the length of the survey. 
• Regarding scenario realism, the majority of participants treated the presented energy 
scenarios as real UK policy options, both in terms of the percentage of total 
electricity to be produced and the three energy sources to be used, and in terms of 
the payment vehicle. Therefore, it was concluded that the energy scenarios did not 
seem to suffer from lack of realism or plausibility. 
3.2.3.4 Pilot tests 
The draft questionnaires for Surveys 1, 2 and 3 were tested in two small-scale pilot 
tests. Particularly, pilot questionnaires for Survey 1 (Labelled choice experiment) were 
distributed to 80 residents in West London with the aim to (i) identify any problems 
relating to the CE task, and (ii) run some preliminary analysis of the CE data. Using the 
drop-off/pick-up method 50 completed questionnaires were returned and overall, the 
pre-test stage indicated no serious problems with either the CE task or the survey 
instrument as a whole. 
Similarly, pilot questionnaires for Surveys 2 and 3 were distributed to 30 individuals 
around Hyde Park using the drop-off/pick-up method. Both questionnaires were 
distributed as one questionnaire package that included two separate booklets with the 
CV scenario and the unlabelled CE task. The aim of the pilot test was to (i) run some 
preliminary analysis of possible WTP determinants in the CV scenario and (ii) to 
investigate any issues with the unlabelled CE. The preliminary analysis indicated no 
significant problems with either of the valuation methods. 
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3.2.4 Final survey instruments 
The final survey instruments for Surveys 1, 2 and 3 were designed to be self-
administered following closely the Tailored Design Method (Dillman 2007). To this 
end, a booklet format, simple and clear question wording and a variety of question 
formats were used such as, open-ended, closed-ended and rating scale questions 
(Bateman et al. 2002). Moreover, consistent instructions for all questions and skip 
patterns were provided. Except for the valuation scenarios and the associated follow-up 
debriefing questions on choice drivers and protest responses, the final survey 
instruments included a series of questions on respondents' awareness of low-carbon 
technologies, on previous knowledge of wind power, biomass and nuclear power, on the 
type of information they had access to (negative, neutral, positive), on their attitudes 
towards environmental and energy issues in general, on their direct experience with 
low-carbon energy sources and on their socio-economic characteristics. 
3.2.4.1 Survey 1: Labelled choice experiment 
In addition to the above survey questions, Survey 1 also included a question exploring 
respondents' attitudes towards off-shore wind farms, taking into consideration the 
current debate in the UK about the use of the technology. Furthermore, Survey 1 also 
included two identical questions asking respondents to name which energy technologies 
the UK is likely to use in the next fifteen years. These questions were asked before and 
after the choice experiment exercise. The aim of these questions was to investigate 
whether choice experiments, and the survey instrument as a whole, can act as 
information sources to respondents and can thus have an effect on respondents' attitudes 
towards and perceptions of energy technologies. Table 3.1 presents the structure of 
Survey 1; the survey instrument can be found in Appendix A13. 
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Table 3.1: Structure of Survey 1: Labelled CE (SE England & Scotland) 
Section Questions 
Section 1 Associations with and awareness of low-carbon technologies 
Knowledge of and information on wind power, biomass and nuclear 
power 
Perceptions of future energy sources in the UK (ex-ante) 
Attitudes towards the environment and energy sources 
Section 2 Labelled choice experiment with alternative options 'on-shore wind 
power, biomass, nuclear power, current energy mix' 
Debriefing follow-up questions on CE task eliciting information on the 
role of attributes, on associations with the 'Distance' attribute and on 
protest responses 
Attitudes towards off-shore wind power 
Perceptions of future energy sources in the UK (ex-post) 
Experience with low-carbon technologies 
Section 3 Household/Respondents' socio-economic profile 
The labelled CE task included three alternative options, namely 'Electricity from 
WIND, 'Electricity from BIOMASS' and 'Electricity from NUCLEAR', and the status-
quo alternative 'Electricity from current energy mix'. Each energy option was described 
in terms of four attributes and the monetary attribute. Specifically, information was 
provided on (i) the potential DISTANCE of each energy project from residential areas; 
(ii) local BIODIVERSITY changes; (iii) REDUCTION in CO2 EMISSIONS; (iv) 
TOTAL LAND requirements; and (v) ELECTRICITY BILL increase. In order to better 
capture the impacts of each alternative (i.e. wind, biomass and nuclear power), some of 
the attributes has alternative-specific levels, while others had common levels across the 
alternatives. A detailed description of each attribute and of its levels is presented in 
Table 3.2: 
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Attribute Levels Description 
Distance 
Local 
Biodiversity 
Carbon 
Emissions' 
Reduction 
Total Land 
Bill Increase 
How far/close the energy option will be 
located from your home (in miles and 
km). 
The impact on the local diversity of 
species in the area surrounding the 
energy option. 
Reduction in CO2 emissions that relates 
only to the 20% of electricity generation. 
The reduction does not refer to overall 
CO2 emissions' reduction in the 
economy, which will require other 
measures. 
How much land the energy option will 
have to occupy all over the UK in order 
to generate 20% of total electricity by 
2020 (in hectares and football field 
equivalents). 
How much your electricity bill will 
increase every year. 
0.25 miles, 1 mile, 6 miles, 10 
miles 
(Baseline=18 miles) 
Wind: No change, Less 
Biomass, More, Less 
Nuclear: No change, Less 
(Baseline=Less) 
Wind: Reduction by 99%, 97% 
Biomass: Reduction by 90%, 
50% 
Nuclear: Reduction by 99%, 
95% 
(Baseline=Reduction by 0%) 
Wind: 5,832 ha 
Biomass: 816,000 ha 
Nuclear: 568 ha 
(Baseline=1594 ha) 
£20, £40, £67, £90, £143 
(Baseline=£0) 
Table 3.2: Labelled CE attributes and levels 
`DISTANCE from respondents' home' was selected to capture the visual impacts, but at 
the same time to capture any perceived health impacts and safety issues with the 
options. Visual, health and safety perceptions are particularly relevant to energy options 
and have been the focus of both proponents and opponents to different energy options. 
It was decided not to explicitly include visual and safety-related attributes as this would 
increase the degree of complexity of the CE task. Four attribute levels, common to all 
alternatives were presented in miles and kilometres. 
BIODIVERSITY impacts' were found to significantly influence public preferences in 
previous surveys (e.g. Alvarez-Farizo and Hanley 2002) and were thus considered an 
important attribute. This attribute was selected to describe the impacts on local 
biodiversity (i.e. on the area surrounding the energy option and for biomass it also 
included biodiversity impacts from the cultivation of energy crops and woody biomass) 
and it referred to impacts on fauna and flora. In order to ensure homogeneity in the 
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description of attributes' levels across alternatives, ordinal qualitative levels were 
employed, namely 'Less', 'No change' and 'More' biodiversity. 
`CARBON EMISSIONS' reduction' describes how much CO2 reduction each option can 
achieve within the 20% of electricity it will produce. This CO2 reduction would 
contribute to the UK national target of reducing CO2 emissions by 2020. The attribute 
levels' differed for each energy option and each option had two attribute levels 
measured in percentage reduction. 
The 'BILL INCREASE' is a key attribute as it allows the estimation of trade-off changes 
in attribute levels against the cost of making these changes and the compensating 
surplus (Bateman et al. 2002). The monetary attribute was described as the annual 
lump-sum increase in the household electricity bill. The choice of the particular 
payment vehicle was based on a review of previous literature which indicated that 
participants tend to comprehend better lump-sum increases than increases as a function 
of their actual electricity consumption. 
The final attribute selected was 'TOTAL LAND', which described the land required by 
each energy option all over the UK in order to produce 20% of total electricity by 2020. 
This attribute was a fixed attribute, i.e. it only had one fixed level, which differed for 
each option and was described in hectares and in football fields equivalent, in order to 
provide respondents' with an easy-to-comprehend equivalent. The inclusion of the total 
land attribute followed suggestions by focus group participants that felt that it would 
enable their choices and was thus considered an important attribute. Furthermore, to our 
knowledge, our study is the first study to investigate the importance of providing 
information on total land requirements (and the effect of perceived land use changes) 
for the development of specific energy sources on public preferences. 
The valuation/policy scenario asked respondents to consider that 'In view of the 
environmental challenges caused by climate change, the UK government has 
recognised that the UK should try to reduce its carbon dioxide (CO2) emissions by 
2020. One way to work towards this reduction (along with other measures) would be to 
generate 20% of total electricity from more low-carbon energy sources by 2020. In this 
part of the survey you are presented with four options capable of generating 20% of 
total electricity by 2020 (the other 80% will be generated using the current energy mix). 
76 
Option 1 uses On-shore Wind Power (on land); Option 2 uses Biomass; Option 3 uses 
Nuclear Power; Option 4 uses the Current Energy Mix which relies mainly on coal 
and natural gas and to a lesser extent on nuclear power and renewable sources. 
Figure 3.1 presents an example of a labelled choice card: 
Figure 3.1: Example of a labelled choice card 
EXAMPLE Card 
Characteristics O• tion 1 Option 2 0 • tion 3 0 1 tion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] . 
0.25 miles 
[400m] 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local 
Biodiversity Less More No change Less 
Carbon Emissions 
only within the 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 95% 
Reduction 
by 0% 
Total Land 
for producing only 
20% of electricity 
5,832 ha 
Or 7,930 
. footballfields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2167 
football fields 
Annual Increase 
£143 £40 £67 £0 in Electricity Bill 
I would choose Option [...1....] 
In order to facilitate their understanding of the energy options, they were also provided 
with a brief description of each technology (see Figure 3.2) and with a photo of a typical 
wind farm, biomass plant and energy crops, nuclear power station and coal power 
station (see Figure 3.3). In addition, each survey included a detachable description of 
the attributes and photos to facilitate the completion of the CE task. 
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Figure 3.2: Description of energy technologies 
Description of Energy Options 
Wind turbines capture the wind's energy with two or three propeller-like blades, which 
are mounted on a rotor, to generate electricity. The turbines sit high atop towers, taking 
advantage of the stronger and less turbulent wind. 
Biomass is derived from agricultural and forestry residues; energy crops; landfill gas and 
biodegradable components of waste. The most widely used method in the UK to produce 
electricity from biomass is co-firing biomass with fossil fuels. Co-firing generally involves 
burning biomass together with fossil fuels, thus substituting a proportion of the 
conventional fuel stream (e.g. coal) with biomass. In the UK, 16 major coal power plants 
are co-firing with biomass. 
Nuclear power is the controlled use of nuclear reactions to release energy, including the 
generation of electricity. Nuclear energy is produced by a controlled nuclear chain 
reaction and creates heat—which is used to boil water, produce steam, and drive a steam 
turbine. The turbine can be used to generate electricity. 
Figure 3.3: Photos of energy technologies 
Below you can find examples of a typical wind farm, biomass plant, nuclear power station 
and coal power station: 
On-shore Wind farm 	 Biomass plant & Energy crop 
Nuclear power station 	Coal power station 
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The full enumeration of possible choice profiles, i.e. the full factorial design of the 
experiment, would require a rather impractically large number of possible choice 
profiles (2(3*2) * 4(3*1) * 5(3*1) = 512000 choice profiles26). Using SPSS 14.0, instead of 
the full factorial design, fractional main effects designs for each alternative were 
produced and thirty-two choice profiles for each alternative were produced in the 
fractional design, which subsequently were reduced to thirty by elimination of 
duplicates. Thirty choice cards were generated by randomly selecting a choice profile 
from each alternative without replacement and assigning it to the previously selected 
choice profiles of the other two alternatives. Presenting each respondent with thirty 
choice cards can pose great cognitive burden and taking into consideration the 
complexity of the attributes, it was decided to block the thirty choice cards into six 
blocks of five choice cards. The order of the attributes between the blocks was 
alternated to minimize any possible ordering bias (blocks 1-3 had as first attribute 
distance from home' and blocks 4-6 'total land'). 
3.2.4.2 Surveys 2 and 3: Unlabelled choice experiment & Contingent valuation 
Surveys 2 and 3 were administered in the same questionnaire package. The package 
consisted of two separate booklets with different coloured covers, containing the CE 
and CV tasks respectively. Participants were presented first with the unlabelled CE and 
were asked to choose their preferred option (Electricity from low-carbon energy 
options' vs. 'Electricity from the current energy mix) and then to state their separate 
WTP values for wind power, biomass and nuclear power in the CV survey. Table 3.3 
presents the survey structure; the survey instruments can be found in Appendices A14 
and A15. 
26 The full enumeration of profiles in the case of labelled experiments is LmA, where L=number of 
attribute levels; M=number of alternatives; A=number of attributes (Hensher, Rose and Greene 2006). 
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Table 3.3: Structure of Surveys 2 & 3: Unlabelled CE & CV (SE England) 
Booklet Section Questions 
Booklet 1 Section 1 Awareness of low-carbon energy sources 
Attitudes towards the environment and energy sources 
Section 2 Unlabelled choice experiment with generic low-carbon 
alternative options 
Debriefing follow-up questions on CE task eliciting information 
on the role of attributes, on associations with the 'Distance' 
attribute and the generic alternatives 'Electricity from low-
carbon sources', on protest responses 
Section 3 Household/Respondents' socio-economic profile 
Booklet 2 Section 4 Contingent valuation task on WTP for electricity from either 
wind power, biomass or nuclear power 
Section 5 Debriefing 	follow-up 	question 	on 	the 	CV 	task 	eliciting 
information on protests and hypothetical bias 
Section 6 Knowledge and information on wind power, biomass and 
nuclear power 
Experience with low-carbon technologies 
Section 7 Questions on survey evaluation 
Within the unlabelled CE task, the alternatives were presented in a generic manner as 
`Electricity from low-carbon sources', i.e. respondents were presented with two generic 
alternatives that did not convey any information on the specific sources that would 
make up the mix of low-carbon sources. The baseline alternative was again 'Electricity 
from the current energy mix', which was described to consist of coal and natural gas 
mainly, some nuclear power and renewable sources. The attributes describing the 
alternative energy options were the same as those in the labelled CE, and the attribute 
ranges had as end-points the lowest and highest figures from the attribute ranges of the 
labelled experiment. In this choice experiment the 'TOTAL LAND' attribute had 
varying levels, as opposed to the labelled design where the attribute had one alternative-
specific fixed level. A detailed description of each attribute and of its levels is presented 
in Table 3.4: 
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Table 3.4: Unlabelled CE attributes and levels 
Attribute Description Levels 
Distance How far/close the energy option will be 0.25 miles, 1 mile, 6 miles, 10 
from home located from your home. miles (Baseline=18km) 
Local The impact on the local diversity of species Less, No change, More 
Biodiversity in the area surrounding the energy option. (Baseline=Less) 
Carbon Reduction in CO2 emissions that relates only By 50%, 90%, 99% 
Emissions' to the 20% of electricity generation. The (Baseline=0%) 
Reduction reduction does not refer to overall CO2 
emissions' reduction in the economy, which 
will require other measures. 
Total Land How much land the energy option will have 5,832 ha, 816,000 ha, 568 ha 
to occupy all over the UK in order to generate (Baseline=1,594ha) 
20% of total electricity by 2020. 
Annual How much your electricity bill will increase £32, £55, £80, £100, £200 
increase in 
electricity 
bill 
every year. (Baseline=f0) 
The valuation scenario was similar to that of the labelled CE (Survey 1) except for the 
energy options which were presented as 'Suppose there are three options that could 
generate 20% of total electricity by 2020 (the other 80% will be generated using the 
current energy mix). Options 1 and 2 use low-carbon enemy sources (e.g. wind power, 
biomass, nuclear power etc.); Option 3, uses the current energy mix (mainly coal and 
natural gas, some nuclear power and renewable sources)'. In addition, each survey 
included a detachable description of the attributes to facilitate the completion of the CE 
task. Figure 3.4 presents an example of a generic choice card: 
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Figure 3.4: Example of a choice card with generic alternatives 
EXAMPLE Card 
Characteristics Oition 1 Option 2 Oition 3 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
0.25 miles 
[400m] 
18 miles 
[29km] 
Local 
Biodiversity Less More Less 
Carbon Emissions 
only within the 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 0% 
Total Land 
for producing only 
20% of electricity 
5,832 ha 
Or 7,930 
. football fields 
816,000 ha 
Or 1,190,750 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase 
£200 £55 £0 in Electricity Bill 
I would choose 4 
The full enumeration of possible choice profiles, would require (33 *41 * 51) = 540 
choice profiles27, a rather impractically large number of possible choice profiles. Using 
SPSS 14.0, instead of the full factorial design, a fractional main effects design was 
produced with eighty-one choice profiles. After removing a choice profile due to 
duplication, the remaining eighty choice profiles were blocked into 16 blocks, 
presenting thus each respondent with five choice cards. The order of the attributes 
between the blocks was alternated to minimize any possible ordering bias with blocks 1-
8 having as first attribute 'distance from home' and blocks 9-16 'total land'. 
The contingent valuation scenario presented participants with the three energy 
scenarios: 'Suppose three scenarios being considered to produce 20% of total electricity 
by 2020. One of these scenarios will go ahead.• Scenario 1: 20% from WIND power; 
Scenario 2: 20% from BIOMASS; Scenario 3: 20% from NUCLEAR power'. 
Participants were asked to state their WTP for each alternative energy scenario (i.e. 20% 
of electricity from wind power, biomass or nuclear power) as an increase in their annual 
electricity bill, and were thus asked to state three WTP amounts. Prior to the WTP 
question, participants were provided with brief information on wind power/biomass/ 
nuclear power technology and with a picture of a typical wind farm/biomass power 
27 The full enumeration of profiles in the case of unlabelled experiments is LA, where L=number of 
attribute levels; A=number of attributes (Hensher, Rose and Greene 2006). 
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station/ nuclear power station. The impacts of each energy source were presented in 
terms of five attributes, the same attributes as in the labelled and unlabelled choice 
experiments and the levels of the attributes were fixed to the respective highest attribute 
level. In this way, respondents' WTP for the best case scenario and thus the upper 
bound of respondents' WTP was elicited. During survey implementation, we also 
alternated the order in which each energy source was presented to participants in order 
to account for question order effects, i.e. for the case where different value is placed on 
the environmental good when it is presented earlier or later the valuation scenario 
(Mitchell and Carson 1989). Within the CV survey, approximately one third of 
respondents were faced first with the wind power valuation scenario, thirty five percent 
first with the biomass valuation scenario and one third first with the nuclear valuation 
scenario. 
Figure 3.5 shows the Wind Power valuation scenario. 
Figure 3.5: Example of a contingent valuation scenario 
Scenario 1: Electricity from WIND 
"'""g" Wind power captures the wind's energy. 
Wind turbines have two or three propeller- 	' 
like blades, which are mounted on a rotor, 
to generate electricity. The turbines sit high 
atop towers, taking advantage of the wind. 
, 
r 	t 	t 	ti I I 	t  
A typical wind farm 
If 20% from Wind If 20% from Current Mix 
(current situation) 
CO2 emissions only 
within the 20% of 
electricity Reduced by 99% Reduced by 0% 
Local 
biodiversity No change Less 
Location of 
power stations 
Wind farm 
located at 10 miles 
from home 
CoallGas power station located 
at 18 miles 
from home 
Total land occupied by 
power stations 
5,832 hectares 
(7,930 football fields) 
all over the UK 
1,594 hectares 
(2,167 football fields) 
all over the UK 
Electricity bill Increase No increase 
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Participants' WTP for each energy source was elicited using a payment card format, as 
shown in Figure 3.6: 
Figure 3.6: Payment card used in the contingent valuation scenario 
`What is the maximum you would be willing to pay every year, if anything, to have 20% of 
UK electricity produced from biomass by 2020? ' 
El £0 
O £0.50 
O £1 
El £2 
El £3 
El £5 
El £7 
O £8.50 
O £12 
O £20 
El £32 
O £40 
El £55 
O £67 
O £80 
O £90 	0 £200 
D £100 	0 £250 
D £143 	0 £300 
El £170 	El Other a ount 
  
After choosing their preferred WTP amounts, participants were asked a number of 
follow-up questions relating to their payment certainty and their reasons for choosing to 
pay or not pay for each energy source. Their payment certainty was elicited by asking 
them 'How certain are you that you would really pay this amount if asked?'. Along the 
lines of Champ and Bishop (2001), participants were asked to rate their payment 
certainty on a five-point scale (with endpoints labelled 1 = Not certain at all and 5 = 
Very certain). A predefined list of answers was used to identify protest responses 
(Bateman et al. 2002) and cases of bias such as hypothetical and symbolic bias 
(Mitchell and Carson 1989). 
3.2.5 Sampling and data collection 
3.2.5.1 Survey 1: Labelled choice experiment 
The labelled CE survey was implemented using the drop-off/mail back method. The 
final survey instrument was distributed to one thousand and two hundred randomly 
selected residents in Guildford, Surrey; Reading, Berkshire; and Luton, Bedfordshire 
(four hundred questionnaires were distributed in each area) during 16th July-18th July, 
" -th 24th-z July and 7th-8th November 2007 over three distribution rounds. These areas 
were selected as they represent some of the largest towns in SE England and after 
consideration of our budget constraint that did not allow the sampling of more rural 
areas in SE England; within each town, areas with different socio-economic 
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characteristics were selected with the help of the Index of Multiple Deprivation28 and a 
considerable effort was made to sample areas on the outskirts of each town which could 
host energy projects in the future. The survey was distributed by calling at every other 
house and following a brief introduction, each participant received a booklet, a cover 
letter and a pre-paid return envelope. In addition, an incentive was included which 
offered respondents the chance to win a £20 voucher on return of a completed survey. 
Moreover, in collaboration with Prof. Nick Hanley and the University of Stirling, the 
survey was also administered by mail to one thousand randomly selected households 
across Scotland via post over two rounds (May and July 2008). In total three hundred 
and seventy-six usable questionnaires were returned from the English locations after 
one follow-up reminder sent approximately ten days later, resulting in a response rate of 
31.3% which is acceptable for mail surveys (Bateman et al. 2002); in total two hundred 
and fourty-five usable questionnaires were return from Scotland, resulting in a response 
rate of 25.4%. 
3.2.5.2 Surveys 2 and 3: Unlabelled choice experiment & contingent valuation 
The unlabelled CE and the CV surveys were administered together using the drop-off/ 
mail back method. One thousand and two hundred randomly selected residents in 
Reading, Berkshire and Guildford, Surrey, received a survey package (six-hundred 
questionnaires were distributed in each area) during 14th -15th May, 23rd June and 14th-
16th July 2008 over three distribution rounds. 
Each resident received two separate booklets: (i) one booklet containing the unlabelled 
CE, questions on his/her attitudes towards energy sources and the environment and the 
standard socio-economic questions and, (ii) one booklet containing the CV scenario, 
questions on his/her knowledge of and experience with wind power, biomass and 
nuclear power and evaluation questions on the survey. Moreover, he/she received an 
accompanying letter, a pre-paid return envelope and the chance to win a £20 voucher on 
return of a completed survey. 
28 The Index of Multiple Deprivation is made up of seven domain indices relating to income deprivation, 
employment deprivation; health deprivation and disability; education, skills and training deprivation; 
barriers to housing and services; living environment deprivation and crime (ONS 2007). 
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In total three hundred and fourty-nine usable CE questionnaires (29.1% response rate) 
and three hundred and fifty-seven usable CV questionnaires (29.7% response rate) were 
mailed back after one reminder that was sent approximately ten days after the survey. 
Respondents were asked in which order they completed the stated preference exercises. 
Given that the survey was self-administered it is important to know whether respondents 
completed the survey booklets in the order they were placed in the survey package (i.e. 
first the unlabelled choice experiment followed by the contingent valuation). Eighty-
five percent of respondents stated that they completed the choice experiment exercise 
first, while eight percent completed both exercises at the same time in no particular 
order. 
3.3 Case study 2: Low-Carbon Fuels for Transport 
3.3.1 Bioethanol as low-carbon fuel 
Bioethanol is the most common renewable fuel accounting for more than 90% of 
worldwide biofuel usage (IEA 2007b) and is usually made from sugar crops (e.g. sugar 
cane, beet, sorghum) or starch crops (e.g. corn, wheat). Bioethanol (and biodiesel which 
is made from oil crops such as rapeseeds, sunflower seeds, soy, palm oil) belongs to the 
first generation biofuels29. It is usually used in low 5%-10% blends with petrol with 
little conventional car engine modification or used in dedicated flex-fuel vehicles as a 
high E85 blend (i.e. 85% ethanol and 15% petrol). Moreover, low blends of ethanol 
with diesel (E-Diesel) are currently at the experimental stage with demonstrations 
conducted in heavy-duty trucks, buses and farm machinery (BEST 2010b). 
Furthermore, it is a fuel with a high octane number which can improve engine 
performance, although it can exhibit some starting difficulties under cold weather 
conditions (BEST 2010b). Current bioethanol availability in the UK is limited with 
high-blend ethanol being sold at 21 forecourts (compared to 130 filling stations that 
offer biodiesel) and only one large-scale bioethanol plant operating in the UK (DECC 
2009b). 
29  Second generation biofuels refer to fuels derived from woody and cellulosic plants and waste material. 
They are currently at the R&D stage and their expected main advantage over first generation biofuels is 
that they could be grown on non arable land and thus not directly compete with food production for land 
(IEA 2010). Second generation biofuels are expected to play a key role in the UK future sustainable 
biomass strategy (DEFRA 2007). 
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Bioethanol, as all biofuels and biomass, is associated with a range of environmental, 
landscape and biodiversity impacts depending on the feedstock and conversion process. 
Bioethanol's CO2 reductions can range from 15% to 25% for corn ethanol and up to 
90% for sugar cane ethanol (IEA 2007b), while it can achieve reductions in health-
related air emissions like particulate matter (PM), and in NOx emissions (Low Carbon 
Vehicle Partnership 2009). Furthermore, it has the potential to contribute to the fuel 
diversification of the transport sector and to job creation in agricultural areas. At the 
same time, the use of high ethanol blends may increase emissions of volatile organic 
compounds from vehicle exhausts that could have a negative effect on global warming 
(DEFRA 2007). In addition, land-use changes stemming from the cultivation of energy 
crops may produce additional air emissions (Nature 2008) and result in biodiversity 
impacts, making thus the sustainable production of biofuels essential (DECC 2009b). 
Finally, as the majority of bioethanol consumed in the UK is mainly imported from 
Brazil (DEFRA 2007) and biofuels' imports are likely to increase in the future, 
additional consideration should be given to the possible global environmental impacts 
from the fuel's transportation and agricultural practices in the countries of fuel origin 
(The Royal Society 2008; Hammond, Kallu and McManus 2008). 
Case study 2 forms part of the four year EU-funded demonstration project `Bioethanol 
for Sustainable Transport' (BEST) that was launched in January 2006. BEST focuses on 
the introduction and market penetration of bioethanol fuel, of the associated fuel supply 
and refueling infrastructure and of passenger flex-fuel vehicles (FFVs) in Europe. The 
main objectives of the project are to (i) put more than 10,000 FFVs and ethanol buses in 
operation; (ii) open numerous E85 and E95 refuelling stations; (iii) develop and test low 
ethanol blends with petrol (E5, El 0) and diesel (E-Diesel); (iv) introduce demonstration 
buses and cars in taxi, regional, city and public transport fleets in order to evaluate the 
efficiency and performance of bioethanol under different geographical and weather 
conditions; and (v) disseminate information on bioethanol through communication 
campaigns targeted mainly at organizations. 
In the project participate eight European regions, one in Asia and one in South America, 
namely Biofuel region (Sweden), Stockholm (Sweden), Bradenburg (Germany), 
Somerset (UK), Rotterdam (The Netherlands), Basque Country (Spain), Madrid (Spain), 
La Spezia (Italy), Nanyang (China) and Sao Paolo (Brazil). Moreover, the project 
involves industrial partners such as Ford Europe and Saab Automobile that are the main 
87 
manufacturers of flex-fuel vehicles in Europe, and several bioethanol suppliers such as 
SEKAB Biofuels. Finally, a number of research institutions also participate in BEST, 
namely Imperial College (UK), Umea University (Sweden), Tsingua University 
(China), University of Sao Paolo (Brazil) and Centre for Energy Technology 
Bradenburg (Germany)3°. 
Imperial College coordinates the evaluation of the project and is responsible for the 
market breakthrough analysis of bioethanol in Europe. In particular, the question was 
raised of what are the drivers and barriers towards the adoption of bioethanol blends as 
perceived by the involved market agents? To this end, a consumer and a fleet managers' 
study (on the demand side of the market) was conducted that aims to investigate 
attitudes towards and preferences for bioethanol. These studies form Case study 2 of 
this thesis. Consumers and fleet managers were identified as the target groups of this 
research as (i) the former group can stimulate the high penetration of bioethanol in the 
market through its use in passenger cars (high number of decision-makers); and (ii) the 
latter group can stimulate the initial diffusion of bioethanol in the market through their 
fleet vehicles whose fuel usage decisions are taken on a more centralized level (fewer 
decision-makers). 
3.3.2 Research design 
Case study 2 addresses the following policy-related and methodological questions: 
• What is the existing level and sources of public knowledge of biofuels? 
• What is the level of public acceptability of bioethanol blends (E10, E85, E-Diesel) 
among consumers? 
• What are the preferences of consumers for the use of bioethanol blends in their cars? 
• What is the effect of the various characteristics of bioethanol blends (range, fuel 
availability, air emissions and performance) on public preferences? 
• What is the value to consumers for the various characteristics of bioethanol blends? 
• What is the existing level and sources of fleet operators' knowledge of biofuels in 
general and of bioethanol in particular? 
• What is the level of acceptability of bioethanol and FFVs among fleet operators? 
• How do fleet operators perceive their experience with FFVs? 
30 For more details see http://www.best-europc.org/ 
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• Which are the barriers and motives for the adoption of bioethanol and FFVs as 
perceived by fleet operators? 
• The investigation of new data handling approaches in choice experiments, in the 
presence of choice 'irrationalities'. 
The above questions are investigated with the use of two questionnaire surveys: a stated 
preference consumer survey administered to a sample of English consumers and an 
attitudes' survey administered to a sample of European fleet operators31. 
3.3.3 Development of survey instruments 
The survey instruments were developed in three stages: (i) literature review to establish 
the policy questions of interest; (ii) consultation with experts to inform the design of the 
consumer choice experiment survey and of the attitudinal questions; and (iii) face-to-
face interviews and pilot-tests of the draft survey instruments. 
3.3.3.1 Review of relevant literature and experts' consultation 
The first stage in the construction of the questionnaires involved a thorough review of 
the relevant valuation/consumer literature on alternative fuels for transportation 
(reviewed in chapter 7) and on attitudes of businesses and fleet operators towards 
alternative-fuelled vehicles (reviewed in chapter 8). Moreover, policy documents and 
scientific papers were studied in order to collect information on the possible 
characteristics and impacts of bioethanol. An expert consultation with partners of the 
BEST project was also conducted to inform the design of the choice experiments on 
petrol (E10, E85) and diesel-based (E-Diesel) bioethanol blends. Particularly, 
information on the characteristics of El° and E85 was collected together with possible 
ranges for the attributes' levels. In addition, as E-Diesel is a demonstration fuel, advice 
from the BEST Working Package 3 was sought that focused, among other, on testing 
the performance of vehicles running on E-Diesel (pers. Communication. Urban 
Lofvenberg 2008). In addition, literature on the use of cut-offs in choice experiments 
was reviewed (see chapter 7) in order to address the methodological question of data 
handling. 
31 The consumer survey was administered in collaboration with Somerset County Council and the fleet 
operators' survey in collaboration with BEST partners in Sweden, Italy, Spain, UK, The Netherlands, 
Basque Country and China. 
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3.3.3.2 Pilot interviews and pilot testing 
A pilot consumer survey was administered to fifty employees of Somerset County 
Council via e-mail, with the aim to (i) test their understanding of the choice experiment 
valuation scenario, attributes and levels; (ii) to identify any problems with question 
wording and the environmental statements; and (iii) to run some preliminary analysis of 
the data. The pilot test results indicated the presence of fat tails in the price vector and 
thus the highest bid was increased; overall no other significant problems were detected. 
The business draft survey instrument was tested with four fleet managers of Somerset 
County Council in pilot interviews in order to obtain their opinion on (i) the relevance 
of the questions to vehicle and fuel management; (ii) the wording of questions 
addressed to business organizations; and (iii) the overall length of the questionnaire. 
Useful comments were obtained that led to the re-wording of some questions and the 
addition of new questions. 
3.3.4 Final survey instruments 
The final survey questionnaires were designed to be self-administered following closely 
the Tailored Design Method (Dillman 2007). A booklet format, simple and clear 
question wording and a variety of question formats were used such as, open-ended, 
closed-ended and rating scale questions (Bateman et al. 2002). Moreover, consistent 
instructions for all questions and skip patterns were provided. 
3.3.4.1 Bioethanol consumer choice experiment survey 
The survey package consisted of three separate booklets (with different coloured 
covers) that included (i) general attitudinal, knowledge-related, car-related and 
demographic questions and two questions on respondents' perceived acceptable 
minimum fuel driving range and maximum fuel price; (ii) a CE task on petrol-ethanol 
blends (E10, E85); and (iii) a CE task on diesel-ethanol blends (E-Diesel). Respondents 
were asked to complete the attitudes booklet and the CE exercises that applied to their 
case (i.e. petrol, diesel car owners or both). Debriefing questions elicited information on 
the role of attributes in choices and protests. Moreover, a cover letter, a pre-paid return 
envelope and an incentive to a £20 voucher on return of a completed survey were 
included. Table 3.5 presents the survey structure. The whole survey instrument can be 
found in Appendix A16. 
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Table 3.5: Structure of bioethanol consumer CE survey 
Booklet Section Questions 
Booklet 1 Section 1 Awareness of biofuels 
Information sources on biofuels 
Section 2 Attitudes towards the environment 
Participation in environmental activities 
Section 3 Household car use 
Section 4 Household/Respondents' socio-economic profile 
Section 5 Households' acceptable minimum driving range and maximum 
fuel price 
Booklet 2 Section 6 Choice experiment on El0 and E85 
Debriefing follow-up questions on CE task eliciting information 
on the role of attributes and protest responses 
Booklet 3 Section 7 Choice experiment on E-Diesel 
Debriefing follow-up questions on CE task eliciting information 
on the role of attributes and protest responses 
The CE on petrol-ethanol blends consisted of two labelled alternatives presented as 
`Fuel 1: 10% Bioethanol — 90% Petrol' and 'Fuel 2: 85% Bioethanol — 15% Petrol', i.e. 
the labels conveyed information on fuel content, and the baseline alternative 'Fuel 3: 
100% Petrol'. The attributes describing the fuel options were a combination of 
alternative-specific attributes previously used in the literature, namely 'RANGE on full 
tank (of 50 litres), 'REFUELLING stations', `GHG emissions' and 'FUEL PRICE per 
litre'. Moreover, the attribute 'Other AIR POLLUTANTS AFFECTING HEALTH', 
which has not been employed in previous literature, was used to describe possible health 
impacts and the attribute 'PERFORMANCE' described the power and starting properties 
of the fuels. This attribute is particularly relevant to bioethanol, as experience has 
shown that cars running on bioethanol face some difficulties when starting in cold 
weather32. A detailed description of each attribute and of its levels is presented in Table 
3.6: 
32 For this reason flexi-fuel vehicles running on bioethanol are initially started on petrol in cold weather 
conditions and then switch to bioethanol. 
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Table 3.6: E10, E85 CE attributes and levels 
Attribute Description Levels 
Range on Miles you will be able to drive with a tank E10: Reduction by 5%, 10%; 
full tank full with 50 litres of fuel E85: Reduction by 35%, 45%; 
(Baseline=Same range as now) 
Refuelling % of refuelling stations in Somerset E10: 70%, 55% of stations; E85: 
availability offering the fuel 15%, 35% of stations 
(Baseline=100% of stations) 
GHG Reduction in GHG emissions per mile E10: Reduction by 2%, 6%; E85: 
emissions driven. GHG are considered to have an Reduction by 10%, 25% 
effect on climate change (Baseline=Reduction by 0%) 
Other air The impact of each fuel on these air Some reduction 
pollutants pollutants per mile driven No reduction 
affecting 
health 
(Baseline-=No reduction) 
Performance Effect on power and starting of the car E10: More power, same starting; 
E85: More power, some starting 
difficulties in winter; 
(Baseline=Same power and same 
starting as now) 
Fuel price Price/litre 106p, 114p, 117p, 126p, 152p; 
per litre (Baseline 117p) 
Before completing the choice cards, respondents were presented with a short description 
of bioethanol (see Figure 3.7) followed by the policy scenario, namely that 'Increasing 
the use of bioethanol in passenger cars is one way for the UK to achieve its carbon 
dioxide (CO2) emissions targets. We would like you to imagine that you could refuel 
your current petrol car with any of the fuels below after some slight modifications to  
the car which would be carried out in a matter of hours at no cost to you.  Fuel 1: 10% 
bioethanol blend (10% bioethanol and 90% petrol); Fuel 2: 85% bioethanol blend 
(85% bioethanol and 15% petrol); Fuel 3: Petrol (100% petrol): Although standard 
petrol cars can run on blends up to 10% under manufacturer warranty, this is not the 
case for higher blends that require modified engines (FFVs). Therefore, it was decided 
to assume that car owners can refuel their current vehicles with either bioethanol blend 
after some minor modifications to the vehicle in order to focus choices only on the fuels 
and not vehicle purchases. Figure 3.8 presents an example of a choice card. 
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Figure 3.7: Description of bioethanol 
Bioethanol is a liquid fuel that can be made from crops such as cereals, sugar beet and maize. 
Bioethanol is usually blended with petrol in different proportions from 5% to 85% 
bioethanol. Increasing the use of bioethanol in passenger cars is one way for the UK to 
achieve its carbon dioxide (CO2) emissions targets. 
Figure 3.8: Example of E10, E85 choice card 
EXAMPLE Choice Card 
Characteristics Fuel 1 Fuel 2 Fuel 3 
10% Ethanol 
90% Petrol 
85% Ethanol 
15% Petrol 
100% Petrol 
Range on full tank 
(50 litres) 
Reduction 
by 10% 
Reduction 
by 45% 
Same range as 
now 
Refuelling 
stations 
55% 
of stations 
35% 
of stations 
100% 
of stations 
Greenhouse gas 
emissions 
Reduction 
by 2% 
Reduction 
by 25% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Some 
reduction 
Some 
reduction 
No 
reduction 
Performance More power and 
same starting as 
now 
More power and 
some starting 
difficulties in winter 
Same power and 
same starting as 
now 
Fuel price 
per litre 
114p per litre 117p per litre 117p per litre 
I would refuel my car over half of the time with Fuel (...2...) 
The full enumeration of possible choice profiles, i.e. the full factorial design of the 
experiment, would require (24*51 )* (24*51) = 6400 choice profiles33, a rather 
impractically large number of possible choice profiles. Using SPSS 14.0, instead of the 
full factorial design, a fractional main effects design was produced for each alternative 
with sixteen choice profiles. These profiles for El 0 and E85 were randomly assigned to 
each other to create sixteen choice cards (Louviere, Hensher and Swait 2000) that were 
blocked into 4 blocks, presenting thus each respondent with four choice cards. The 
order of the alternatives between the blocks was alternated to minimize any possible 
ordering bias. 
The CE on diesel-ethanol blends consisted of the alternatives E-Dieser and the 
baseline alternative 'Diesel', i.e. the labels conveyed information on fuel name. The 
generic attributes describing the fuel options were the same as in the case of the petrol- 
33 Calculated following Louviere (1994) 
93 
ethanol blend CE, except for the 'PERFORMANCE attribute that was not included. A 
detailed description of each attribute and of its levels is presented in Table 3.7: 
Table 3.7: E-Diesel CE attributes and levels 
Attribute Description Levels 
Range on Miles you will be able to drive with a tank full Reduction by 2%, 5%, 10% 
full tank with 50 litres of fuel (Baseline=Same range as 
now) 
Refuelling % of refuelling stations in Somerset offering 35%, 70% of stations; 
availability the fuel (Baseline= 100% of stations) 
GHG Reduction in GHG emissions per mile driven. Reduction by 4%, 6%, 12% 
emissions GHG are considered to have an effect on 
climate change 
(Baseline=Reduction by 0%) 
Other air The impact of each fuel on these air pollutants Reduction by 6%, 16%, 28% 
pollutants 
affecting 
health 
per mile driven (Baseline=Reduction by 0%) 
Fuel price 
per litre 
Price/litre 118p, 128p, 132p, 139p, 
152p; (Baseline 132p) 
Again, respondents were presented with a short description of E-Diesel (see Figure 3.9) 
followed by the same policy scenario as previously, except for the fuel options which 
were described as 'Fuels 1 and 2: E-Diesel (5%-15% bioethanol & diesel); Fuel 3: 
100% Diesel'. Figure 3.10 presents an example of a choice card. 
Figure 3.9: Description of E-Diesel 
E-Diesel is a liquid fuel that consists of conventional diesel and of between 5% and 15% 
bioethanol. Increasing the use of E-Diesel in passenger cars is one way for the UK to 
achieve its greenhouse gas emissions targets. 
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Figure 3.10: Example of E-Diesel choice card 
EXAMPLE Choice Card 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on 
full tank 
Reduction 
by 5% 
Reduction 
by 2% 
Same range as 
now 
Refuelling 
stations 
70% 
of stations 
70% 
of stations 
100% 
of stations 
Greenhouse gas 
emissions 
Reduction 
by 12% 
Reduction 
by 6% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 6% 
Reduction 
by 6% 
Reduction 
by 0% 
Fuel price 
per litre 
139p per litre 118p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (...2...) 
The full enumeration of possible choice profiles, i.e. the full factorial design of the 
experiment, would require (33*21 *51) = 270 choice profiles. Using SPSS 14.0, a 
fractional main effects design with twenty five choice profiles was produced, which 
were subsequently blocked into 5 blocks. The order of the attributes between the blocks 
was alternated to minimize any possible ordering bias. 
3.3.4.2 Fleet operators' survey 
The survey package consisted of the questionnaire, a cover letter explaining the aims of 
the survey and a return envelope. The survey covered a range of issues relating to 
vehicle and fuel usage within the organization and to bioethanol and FFVs. In 
particular, information was elicited on the organization's fleet size and composition; the 
use of alternative-fuel vehicles within the fleet; the use of bioethanol FFVs in the fleet; 
and existing information on biofuels. Emphasis was placed on exploring fleet operators' 
experience with bioethanol vehicles and fuels and the perceived drivers and barriers 
behind their past and future FFVs acquisitions. Table 3.8 presents the structure of the 
survey and the whole survey instrument can be found in Appendix A17. 
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Table 3.8: Structure of fleet operators' survey 
Section Questions 
Section 1 Questions on the organization's fleet 
Section 2 Use of alternative-fuel vehicles and fuels in the fleet 
Use of bio-ethanol vehicles (FFVs) and fuel in the fleet 
Perceptions of FFVs performance and experience with FFVs 
Determinants of past purchase decisions 
Section 3 Determinants of future purchase decisions 
Section 4 Elicitation of fleet operators' knowledge of and information on biofuels and 
bio-ethanol 
Section 5 Fleet operators' socio-economic information 
3.3.5 Sampling and data collection 
3.3.5.1 Choice experiment consumer survey 
The final survey was administered by mail to 2000 residential addresses in Somerset 
County in January, March, June, October and December 2008, with one reminder after 
approximately two weeks. The addresses were obtained from Ipsos MORI and were 
located across the County representing different socio-economic groups. In total, four 
hundred and forty-six questionnaires were returned (22.3% response rate). After 
accounting for undelivered, not completed and not applicable questionnaires34, two 
hundred and fifty-two questionnaires (12.6% response rate) were employed in the 
analysis of preferences for petrol-ethanol blends, and one hundred and two 
questionnaires in the analysis of preferences for diesel-ethanol blends35. 
3.3.5.2 Fleet operators' attitudes survey 
The final survey instrument was mailed to two hundred and seventy-four fleet operators 
at six European sites that directly or indirectly participated in the BEST project36 (Bio-
fuel Region, Sweden; La Spezia, Italy; Madrid, Spain; Rotterdam, The Netherlands; 
Somerset, UK; Stockholm, Sweden) and one site in China (Nanyang province). The 
above fleet managers were identified through the project's partners, and thus represent a 
sample of European fleet managers. As our aim was to sample fleet operators that 
34  Not applicable questionnaires refer to respondents who stated having no cars in their household; hence 
the choice experiment exercise did not apply to them. 
35  As the sample of the E-Diesel CE task is fairly small, the findings should be treated with caution. 
36 Fleet managers were either funded by the BEST project to purchase FFVs (direct participation) or 
obtained information on FFVs and bioethanol through the project (indirect participation). The majority of 
sampled fleet managers were not collaborating directly with the BEST project at the time of the survey. 
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already had some bioethanol FFVs in their fleet, the questionnaire surveys were 
administered in several rounds during December 2006-February 2007 and November-
December 2008 following the acquisition of the FFVs. In order to facilitate survey 
administration, the survey instrument was translated into the local languages. After one-
reminder, fifty-eight completed questionnaires were returned resulting in a response rate 
of 21%. 
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CASE STUDY 1  
ACCEPTABILITY OF AND PREFERENCES FOR LOW-CARBON 
TECHNOLOGIES FOR POWER GENERATION 
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CHAPTER 4: ANALYZING PUBLIC PREFERENCES FOR LOW-CARBON 
ENERGY TECHNOLOGIES 
Summary 
This chapter compares English and Scottish preferences for the use of on-shore wind 
power, biomass and nuclear power in the power generation sector, i.e. two geographical 
areas with differing levels of familiarity with low-carbon energy technologies. Using a 
labelled CE, preference determinants, WTP and total welfare are elicited and compared. 
Our results suggest that significantly different factors are likely to drive public 
acceptability in each area and that prior familiarity can shape attitudes, especially if the 
initial level of public knowledge is relatively low. Overall, from a policy perspective, 
UK public acceptability should not be treated as homogeneous but examined separately 
for each country. 
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4.1 Introduction 
Governments and organizations worldwide call for a decarbonised power generation 
sector. Renewable energy tends to be at the forefront of this effort because of its 
environmental benefits, availability of primary fuels and technological advancement. 
Concerns over renewable sources mostly relate to their landscape (e.g. wind power), air 
pollution (e.g. biomass) and biodiversity impacts (e.g. tidal energy) (Menegaki 2008). 
Opposition to local renewable projects can be noticeable as populations often feel that 
they are not satisfactorily involved in the planning process or have other concerns that 
the process does not address to their satisfaction (Upreti 2004) and its strength can differ 
depending on the region. In recent years there has also been a resurgence in interest in 
nuclear power with the UK energy policy favouring the construction of new nuclear 
power stations on environmental and energy security grounds (DECC 2010c; 
Greenhalgh and Azapagic 2009). Nuclear power is a low-carbon source that attracts 
polarized views with respect to its intergenerational nuclear waste, health and safety 
impacts. Public acceptability can thus be a key factor in the development of low-carbon 
technologies and stakeholder engagement should be taken into consideration for their 
successful expansion. 
This point is recognized within empirical research that investigates public acceptability 
of and preferences for green electricity in general (e.g. Rogers, Simmons and 
Weatherhall 2008; Longo, Markandya and Petrucci 2008; Bergmann, Hanley and 
Wright 2006) and for particular energy sources (e.g. Jun et al. 2010; Wolsink 2007; 
Upreti and Van der Horst 2004; Hanley and Nevin 1999). Specifically, the 
environmental valuation literature, with the use of stated preference techniques, 
measures the benefits to the public from the use of energy sources; the value consists of 
both use and/or non-use values37 , depending on the valuation context (Bateman et al. 
2002). 
One could argue that WTP for low-carbon electricity over and above fossil fuel 
electricity generation includes the perceived climate change benefits to the public of the 
use of clean energy technologies and that the economic value consists mainly of non-
use values, since green electricity is fed into the national grid and consumers 
participating in green electricity programmes do not necessarily consume the green 
37 Use values relate to the actual, planned or possible use of the environmental good, while non-use values 
refer to willingness to pay to maintain a good in existence even though there is no actual, planned or 
possible use (Bateman et al. 2002). 
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electricity they have paid for. On the other hand, the economic value to the public from 
the development of particular large-scale energy projects (e.g. wind farms) consists of 
both use and non-use values, with use values relating for example to landscape impacts 
(Bergmann, Hanley and Wright. 2006) and non-use values relating to the climate 
change mitigation benefits38. 
This chapter aims to investigate UK public preferences for low-carbon technologies in 
the electricity generation sector. Specifically, it seeks to: 
(i) to compare public preferences from two populations (SE England and Scotland) 
that have differing levels of familiarity with and proximity to wind, biomass and nuclear 
power and thus investigate regional effects and the effect of familiarity on public 
acceptability of and preferences for low-carbon energy options. To this end, the exact 
same CE survey instrument was administered to samples in SE England and Scotland. 
(ii) to elicit information on the preference determinants, the associated WTP and the 
total welfare values for the development of onshore wind power, biomass and nuclear 
power. The choice of low-carbon sources captures the present UK energy policy 
framework that calls for an expansion of both renewables and nuclear power and is thus 
expected to offer useful information to policy-makers. 
This research seeks to contribute to existing knowledge on acceptability of and 
preferences for energy options by: 
(i) being one of the very few surveys, to the best of the author's knowledge, to analyse 
demand for these three energy sources simultaneously in a choice experiment (i.e. the 
public is faced with them as alternative energy options), whereas previous surveys have 
focused on these sources individually; 
(ii) by investigating the effect of distance to an energy project as a composite term 
which incorporates health, visual and risk perceptions of energy sources, as opposed to 
previous studies that used distance as a proxy for visual disamenities; 
(iii) by exploring the importance of providing information on total land requirements for 
specific energy sources on public preferences. This attribute aims to capture the effect 
of perceived possible land use changes rather than of landscape impacts only. 
38 Similarly, the total economic value of micro-renewables consists of use values in terms of producing 
electricity/heating for the house and non-use values in terms of GHG emissions reductions. 
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Moreover, this research is the one of the very few CE studies on nuclear power and one 
of the very few valuation studies on biomass worldwide and one of the vet)) few UK 
based valuation studies on energy sources. 
This chapter is structured as follows: section 4.2 reviews previous acceptability and 
valuation literature on low-carbon energy sources; section 4.3 provides details on the 
study's design and administration; section 4.4 presents a summary of the samples' 
demographics and environmental attitudes; section 4.5 presents the results of our 
econometric analysis; section 4.6 presents an exploratory comparison of total costs and 
benefits from the development of low-carbon power generation technologies; section 
4.7 concludes this chapter with a discussion of its main findings. 
4.2 Literature review 
The literature on the acceptability of and preferences for energy sources can be divided 
into two streams: (i) empirical work that investigates generic green electricity without 
reference to the energy sources that could make up the green power mix; and (ii) 
empirical work that investigates specific energy technologies. This section presents a 
summary of the literature on both streams; however due to the vast literature, a detailed 
literature review is presented in Appendix A3 of the thesis. 
A review of the literature on public acceptability of and preferences for green 
electricity suggests that the public is supportive of green power (BERR 2008b; DTI 
2006c; 2003b) and that stated intentions to pay a premium are positive (Zografakis et al. 
2010; Aravena 2009; Yoo and Kwak 2009; Hite et al. 2008; Whitehead and Cherry 
2007; Ivanova 2005; Gossling et al. 2005; Nomura and Akai 2004; Batley et al. 2001; 
Fouquet 1998; Farhar and Houston 1996; Farhar 1993). Public opinion about clean 
energy sources is mainly shaped by the perceived landscape and environmental impacts 
of these sources (Hansla et al. 2008; Zoellner, Schweizer-Ries and Wemheuer 2008; 
Ansolahebere 2007; DTI 2006c; Arkesteijn and Oerlemans 2005), with proximity to 
one's place of residence affecting public support or opposition (Rogers, Simmons and 
Weatherhall 2008). Financial considerations, demographics, environmental awareness 
and altruistic values are also factors affecting preferences frequently (Zografakis et al. 
2010; Ivanova 2005; Rose et al. 2002). 
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In terms of green energy attributes, the environmental valuation literature suggests that 
the public values highly reductions in GHG emissions or air pollution (Longo, 
Markandya and Petrucci 2008; Bergmann, Hanley and Wright 2006; Roe et al. 2001); 
reduced impacts on flora and fauna (Ku and Yoo 2010; Bergmann, Hanley and Wright 
2006; Johnson and Desvouges 1997), reduced health impacts (Johnson and Desvouges 
1997); limited landscape impacts (Bergmann, Hanley and Wright 2006); and increased 
energy security (Zografakis et al. 2010; Ku and Yoo 2010; Longo, Markandya and 
Petrucci 2008). Interestingly, employment creation is not a very significant factor 
affecting preferences (Ku and Yoo 2010; Longo, Markandya and Petrucci 2008; 
Johnson and Desvouges 1997) as opposed to the public acceptability literature that 
underlines the need for direct economic benefits to the host communities (Van der Horst 
2007). 
Nevertheless, a number of surveys eliciting consumers' preferences for electricity 
supply conclude that consumers, when faced with a generic green power mix, may have 
strong preferences for some low-carbon sources over others likely to be in the mix. 
Several studies find that WTP can vary with the type of RES or the percentage of 
nuclear power in the fuel mix (Borchers, Duke and Parsons 2007; Menges, Schroeder 
and Traub 2005; Roe et al. 2001; Nomura and Akai 2004; Goett, Hudson and Train 
2000; Hanley and Nevin 1999). As Walker (1995) notes, support for clean energy 
sources in general can mask substantial differences between clean energy technologies; 
it is therefore important to examine attitudes towards specific technologies in order to 
identify the individual characteristics and impacts that shape these attitudes. 
Previous empirical work on public acceptability of and preferences for particular low-
carbon energy technologies has mainly focused on wind farms, since it is the most 
developed technology so far, followed by several studies on nuclear power and very few 
studies on biomass39. A review shows that public support for wind power is high 
(Swofford and Slattery 2010; Wolsink 2007; DTI 2006c; Devine-Wright 2005; Ek 
39 With respect to the valuation literature, some examples of studies on wind power are: Meyerhoff, Ohl 
and Hartje (2010); Dimitropoulos and Kontoleon (2009); Krueger (2007); Ek (2005a); Alvarez-Farizo 
and Hanley (2002); there are only three valuation studies on biomass (Solino 2010; Solino, Prada and 
Vazequez 2009; Hanley and Nevin 1999); and few valuation studies on nuclear power (Jun et al. 2010; 
Itaoka et al. 2006; Riddel and Shaw 2003; Choi, Lee and Lee 2001). The nuclear valuation studies usally 
elicit WTP/WTA for nuclear risks and not WTP for the environmental benefits associated with the energy 
source, as our study will measure (similarly to the study by Jun et al. (2010)). 
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2005a; Krohn and Damborg 1999); that the public are not very supportive of either 
large-scale or community-based biomass projects (Upham and Shackley 2007; Upreti 
and Van der Horst 2004); and that public support or opposition for nuclear power is 
diverse worldwide (EU Commission 2010; Ipsos MORI 20094°; Macintosh and 
Hamilton 2007; Ansolabehere 2007; Focus Canada Omnibus 2003). 
The role of visual disamenities is dominant in shaping public preferences for wind 
power (Meyerhoff, Ohl and Hartje 2010; Gee and Burkhard 2010; Swofford and 
Slattery 2010; Warren and McFadyen 2010; Jones and Eiser 2010, 2009; Firestone and 
Kempton 2007; Krueger 2007; Wolsink 2007; Ek 2005a). Pasqualetti (2000) notes that 
the total environmental effects of wind power are approximated by its landscape 
impacts and that the presence of wind turbines 'reminds us that our supply of electricity 
has environmental costs, regardless of whether they are nearby or too distant' (p.392). 
Visual disamenities are usually approximated by the distance between the wind 
development (onshore or offshore) and residential areas and the literature shows that 
they are usually satisfactorily captured by this proxy (Dimitropoulos and Kontoleon 
2009; Bishop and Miller 2007; Ladenburg and Dubgaard 2007). 
Biodiversity impacts of wind farms also significantly affect public preferences 
(Meyerhoff, Ohl and Hartje 2010; Dimitropoulos and Kontoleon 2009;. Aravena, 
Martinsson and Scarpa 2006; Alvarez-Farizo and Hanley 2002). Impacts on fauna and 
flora seem to drive attitudes towards biomass as well (Halder et al. 2010; Upham, 
Shackley and Waterman 2007; Upham and Shackley 2007; Upreti and Van der Horst 
2004) together with air pollution reductions (Solino 2010, Solino, Prada and Vazquez 
2009). Interestingly, several studies (Bickerstaff et al. 2008; Pidgeon, Lorenzoni and 
Poorting 2008; Bisconti 2000) found that emphasizing the climate change benefits of 
nuclear power increases public support for the energy source. In particular, Pidgeon, 
Lorenzoni and Poorting (2008) report that 54% of UK residents would support the 
construction of new nuclear stations if it would help tackle the phenomenon, compared 
to the 26% of them who supported nuclear power in general. 
4° In the UK, a national survey found that 42% of UK residents support the construction of nuclear power 
stations to replace the ones that will be shut down by 2020; the main perceived nuclear power benefits 
included energy reliability, zero emissions and competitive electricity prices, while nuclear waste 
disposal, radiation risks and risk of a major accident were perceived as the main disadvantages. 
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Nevertheless, attitudes towards and preferences for nuclear power are driven more by 
the public's risk and safety perceptions than the perceived environmental benefits 
(Itaoka et al. 2006; Kato 2006; Riddel and Shaw 2003; Ansolabehere et al. 2003; Choi 
et al. 1998; Rosa and Dunlap 1994; De Boer and Catsburg 1988). Although scientific 
risks associated with nuclear power tend to be of the type 'small probability-large 
consequences', consumers seem to attach greater probabilities to a nuclear accident and 
often form their attitudes towards this source according to their subjective risks to health 
and safety (Sjoberg 2009; Viklund 2004; Choi, Lee and Lee 2001). 
Finally, familiarity with energy technologies seems to affect public perceptions and 
preferences. Direct experience with wind farms seems to curb opposition (Eltham, 
Harrison and Allen 2008; Krohn and Damborg 1999) as a result of reduced risk 
perceptions (Van der Horst 2007) and reduced perceived visual effects (Ladenburg 
2009). Experience with existing nuclear waste facilities also decreases the level of 
opposition with residents of 'host' communities being more supportive of the nuclear 
facilities (Sjoberg 2009; 2004). Moreover, public perceptions of biomass are greatly 
affected by the lack of knowledge and understanding of biomass technologies and their 
potential long-term environmental advantages in terms of GHG emissions reductions 
(Upham and Shackley 2007; Upreti and Van der Horst 2004). Most studies reveal that 
the public is least familiar with biomass and biofuels compared to other RES (Adelle 
and Withana 2008; DTI 2006c; Rohracher et al. 2004; Upreti 2004; DTI 2003b), 
although biomass awareness has increased in the UK during the last years (BERR 
2008b). Halder et al. (2010) attribute the low awareness of biomass to its abstract 
presentation, whereas wind or solar power can be visualised through wind turbines or 
solar panels. In addition, the Jun et al. (2010) CV study shows that WTP for the use of 
nuclear power in Korea increases with detailed information about the safety, economics 
and environmental benefits of the source and with proximity to existing nuclear stations. 
In summary, public acceptability of low-carbon sources can differ with the energy 
source and public preferences for low-carbon sources can be affected by different 
factors relating to the specific technology attributes and environmental impacts. This 
research aims to add to previous literature by simultaneously exploring preferences and 
demand for three quite different low-carbon sources both in terms of impacts and of 
public familiarity and by exploring the preferences of two populations that have 
different levels of familiarity with clean energy sources. 
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4.3. Study design and implementation 
We conducted a choice experiment study in SE England and Scotland to investigate 
preferences for on-shore wind power, biomass and nuclear power and whether there are 
differences between the preferences of these regions. The design and implementation of 
the study is described in the next sections. 
4.3.1 Choice experiment survey design 
The survey instrument included a LABELLED CE task (Electricity from WIND, 
Electricity from BIOMASS' and Electricity from NUCLEAR' versus the status-quo 
`Electricity from current energy mix'). The use of labelled alternatives was considered 
to be the most appropriate, as they (i) are considered to approach better the real context 
in which respondents' choices will be made, thus increasing the predictive validity of 
choice experiments (Blarney et al. 2000), (ii) enable us to use alternative-specific 
attributes' levels which would capture better the impacts of each energy option, and (iii) 
can capture any prior beliefs of respondents about the alternatives (together with any 
other systematic unobserved effects) through the inclusion of alternative specific 
constants in the estimation function (Blarney et al. 2000). A detailed description of each 
attribute and of its levels is presented in Table 4.1: 
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Table 4.1: Labelled CE attributes and levels 
Attribute Description Levels 
Distance How far/close the energy option will be 0.25 miles, 1 mile, 6 miles, 10 
located from your home (in miles and km). miles (Baseline=18 miles) 
Local The impact on the local diversity of species Wind: No change, Less 
Biodiversity in the area surrounding the energy option. Biomass, More, Less 
Nuclear: No change, Less 
(Baseline=Less) 
Carbon Reduction in CO2 emissions that relates Wind: Reduction by 99%, 97% 
Emissions' only to the 20% of electricity generation. Biomass: Reduction by 90%, 
Reduction The reduction does not refer to overall CO2 50% 
emissions' reduction in the economy, 
which will require other measures. 
Nuclear: Reduction by 99%, 
95% 
(Baseline=Reduction by 0%) 
Total Land How much land the energy option will Wind: 5,832 ha 
have to occupy all over the UK in order to Biomass: 816,000 ha 
generate 20% of total electricity by 2020 Nuclear: 568 ha 
(in hectares and football field equivalents). (Baseline=1,594 ha) 
Bill Increase How much your electricity bill will £20, £40, £67, £90, £143a 
increase every year. (Baseline=f0) 
ASCWIND Takes value 1 for alternative wind, 0 for all 
other alternatives 
ASCBIOMASS Takes value 1 for alternative biomass, 0 for 
all other alternatives 
ASCNUCLEAR Takes value 1 for alternative nuclear, 0 for 
all other alternatives 
aThe highest bid in the price vector was different in each survey round in order to deal with the presence 
of 'fat tails'. 
`DISTANCE from respondents' home' was selected to capture the perceived visual 
health and safety considerations with the options; CE debriefing questions asked 
respondents about their associations with 'DISTANCE'. 
RIODIVERSITY impacts' was selected to describe the impacts on local biodiversity 
(i.e. on the area surrounding the energy option and for biomass it also included 
biodiversity impacts from the cultivation of energy crops and woody biomass) and it 
referred to impacts on fauna and flora. 
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`CARBON EMISSIONS' reduction' describes how much CO2 reduction each option can 
achieve within the 20% of electricity it will produce. This CO2 reduction would 
contribute to the UK national target of reducing CO2 emissions by 2020. 
The 'BILL INCREASE' is a key attribute as it allows the estimation of trade-off changes 
in attribute levels against the cost of making these changes and the compensating 
surplus (Bateman et al. 2002). The monetary attribute was described as the annual 
lump-sum increase in the household electricity bill. 
`TOTAL LAND' described the land required by each energy option all over the UK in 
order to produce 20% of total electricity by 2020. This attribute was a fixed attribute, 
i.e. it only had one fixed level which differed for each option, and was described in 
hectares and in football fields equivalent, in order to provide respondents' with an easy-
to-comprehend equivalent. Its effect is captured by the alternative-specific constant. 
Before completing the choice cards, respondents were presented with a description of 
the policy scenario, namely that 'In view of the environmental challenges caused by 
climate change, the UK government has recognised that the UK should try to reduce its 
carbon dioxide (CO2) emissions by 2020. One way to work towards this reduction 
(along with other measures) would be to generate 20% of total electricity from more 
low-carbon energy sources by 2020. In this part of the survey you are presented with 
four options capable of generating 20% of total electricity by 2020 (the other 80% will 
be generated using the current energy mix). Option 1 uses On-shore Wind Power (on  
land); Option 2 uses Biomass; Option 3 uses Nuclear Power; Option 4 uses the 
Current Enemy Mix which relies mainly on coal and natural gas and to a lesser extent 
on nuclear power and renewable sources. 
In order to facilitate their understanding of the energy options, respondents were also 
provided with a brief description of each technology and with a photo of a typical wind 
farm, biomass plant and energy crops, nuclear power station and coal power station. 
Respondents were also informed that each choice card was different as a result of 
different technological possibilities, were advised to treat each choice card 
independently and were reminded to consider their household budget constraint and all 
other things they would like to spend their money on (Bennett and Blarney 2001). In 
addition, each survey included a detachable description of the attributes and photos to 
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facilitate the completion of the CE task. Figure 4.1 presents an example of a labelled 
choice card: 
Figure 4.1: Example of a labelled choice card 
EXAMPLE Card 
Characteristics O. tion 1 Option 2 Option 3 0 • tion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
0.25 miles 
[400m] 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local 
Biodiversity Less More No change Less 
Carbon Emissions 
only within the 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 95% 
Reduction 
by 0% 
Total Land 
for producing only 
20% of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2167 
football fields 
Annual Increase 
£143 £40 £67 £0 in Electricity Bill 
I would choose Option [...1....] 
4.3.2 Study implementation 
The final survey instrument was distributed to one thousand and two hundred randomly 
selected residents in Guildford, Surrey; Reading, Berkshire; and Luton, Bedfordshire 
(four hundred questionnaires were distributed in each area) during 16th July-18th July, 
24th-25`h  July and 7th-8th November 2007, using the drop-off/mail back method, and to 
one thousand randomly selected households across Scotland via post (May and July 
2008). In total three hundred and seventy-six usable questionnaires were returned from 
the English locations after one follow-up reminder sent approximately ten days later, 
resulting in a response rate of 31.3% which is acceptable for mail surveys (Bateman et 
al. 2002); in total two hundred and fourty-five usable questionnaires were return from 
Scotland, resulting in a response rate of 25.4%. 
4.4 Descriptive statistics 
4.4.1 Socio-economic profile 
Table 4.2 provides an overview of the demographic characteristics of the English and 
Scottish samples and the target populations. Compared to the characteristics of the 
ENGLISH sample, the SCOTLAND sample consists of individuals that are significantly 
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older, lower educated and earn less. In terms of employment status, there are also 
differences in the percentage of self employed, employed, unemployed and retired 
individuals. In addition, both samples exhibit similar percentages of environmental 
membership. 
Overall, our ENGLISH and SCOTTISH samples seem to suffer from a common 
problem in mail surveys, i.e. the presence of more educated and higher earning 
individuals, probably as a result of non-response and sample-selection bias, mainly due 
to the lack of control over participation (Messonnier et al. 2000; Mitchell and Carson 
1989). In order to estimate individual and aggregate WTP values that will be 
representative of the target population, the sample estimates need to be adjusted for 
these differences (see chapter 2 for a review of weighting methods). We employ the 
weighting approach presented in Loomis (1987), where weights are defined as the 
quotient of the population proportion in the selected stratum and the observed sample 
proportion of the stratum. With this approach under-represented groups receive a weight 
greater than one and over-represented groups a weight less than one (Bateman et al. 
2002). Different weights were tested in model estimation to reflect the samples' and 
populations' differences such as weights based on gender, median income, above 
average income, education and employment status. The most accurate representation 
was provided when controlling for median income in both samples. 
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Table 4.2: SE ENGLAND & SCOTLAND socio-economic characteristics 
Variable SE ENGLAND 
Sample 
SE England" SCOTLAND 
Sample 
Scotland' 
Gender 
Males 45.3%** 49.0% 45.7%** 48.3% 
Ageb (mean) 41.6yrs** (**) 46.6yrs 51.2yrs** 40.0yrs 
Education 
College degree or above 56.6%** (**) 30.8% 40.0%** 33.8% 
Employment 
Self employed' 14.1%** (**) 10.7% 18.0%** 7.6% 
Employees 48.4%** (**) 67.5% 44.0%** 67.4% 
Unemployedd 4.0% (**) 4.3% 2.0%** 5.5% 
Students 9.6% (**) n/a 4.0% n/a 
Retired 11.2%** (**) 18% 30.6%** 19.8% 
Gross annual household 
incomee 
Mean £37,029** (**) £35,954 £35,518** £28,471 
Median £34,950** (**) £27,811 £24,950** £24,100 
Children under 16 yrs 0.55 (**) n/a 0.42 n/a 
/household (mean) 
Member 13.5% n/a 13.1% n/a 
Number of observations 376 8,308,700 245 5,168,500 
Response rate 31.3% 27.5% 
a Data for 2007/2008, Source: NOMIS/ONS (2009), Note: the figures for SE England and Scotland are 
based on working age which includes males aged 16yrs to 64yrs and females aged 16yrs to 59yrs. On the 
other hand, our sample is based on individuals of 18 years and over. 
b Age taken as mid-point of category 
Includes self-employed, those on government-supported training and employment programmes, and 
those doing unpaid family work (ONS 2009) 
d Includes unemployed and unable to work individuals 
e Income taken as mid-point of category 
** Statistically different at 5% level from the census target population 
(**) Statistically different at 5% level from SCOTLAND sample 
4.4.2 Awareness of and experience with low-carbon energy sources 
As familiarity with a complex environmental good can influence preferences for it 
(McCollum and Boyle 2005; Cameron and Englin 1997), we investigated respondents' 
prior knowledge of, available information and experience with low-carbon energy 
technologies, focusing on wind power, biomass and nuclear power. 
111 
Respondents in both geographical areas had heard mostly of wind power, solar, 
hydropower and nuclear power (ENGLISH sample: 97%, 95%, 85% and 87% of 
respondents respectively; SCOTTISH sample: 95%, 91%, 89% and 88% of respondents 
respectively). The least familiar energy sources to respondents were biomass and 
geothermal; only 40% of the ENGLISH sample and 53% of the SCOTTISH sample was 
aware of biomass. These findings are very similar to previous UK public opinion 
surveys conducted around the time of our surveys (BERR 2008b; DTI 2006c) where 
relatively few members of the public had heard of biomass and geothermal power. 
Respondents were also asked about their perceived level of knowledge of wind power, 
biomass and nuclear power and about the perceived type of information (mostly 
positive, mostly negative or balanced/neutral) they had access to. Specifically, they 
were asked to rate their knowledge on a 1 to 5 scale with endpoints 'No knowledge at 
all' and 'A lot of knowledge' and the type of information they had access to again on a 
1 to 5 scale with endpoints 'Negative' and 'Positive'. Table 4.3 presents an overview of 
respondents' knowledge and type of information on each energy source. 
The SCOTTISH sample is more knowledgeable compared to the SE ENGLAND 
sample with significantly more individuals stating to have a lot of knowledge of wind 
and nuclear power. Furthermore, twice as many individuals in SCOTLAND stated 
having a lot of knowledge on biomass than in SE ENGLAND and significantly less 
SCOTTISH respondents had no knowledge of biomass compared to their ENGLISH 
counterparts. In terms of type of information they had access to, the ENGLISH sample 
had significantly been exposed to more positive information on wind power and to less 
negative information on nuclear power (although both samples had mostly negative 
information on nuclear power), while the SCOTTISH sample had significantly more 
balanced information on biomass compared to SE ENGLAND. Respondents' 
perceptions of the available biomass information are in accordance with the current type 
of information in the media, where frequently both arguments and scientific findings in 
favour and against biomass resources are published (BBC 2009; 2008; The Guardian 
2009). 
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Table 4.3: SE ENGLAND & SCOTLAND knowledge and information on energy 
sources 
SE ENGLAND SCOTLAND 
Wind Biomass Nuclear Wind Biomass Nuclear 
Knowledge 
No knowledge at all 9.3%a** 60.4%** 8.0%** 4.9% 42.5% 13.5% 
Some knowledge 72.3%** 33.8%** 64.1%** 59.2% 42.5% 50% 
A lot of knowledge 17.8%** 5.1%** 27.1%** 33.1% 10.6% 33.9% 
Information 
Mostly negative 13.8%** 6.9%b** 57.4%** 18.8% 12.6%b 65.7% 
Balanced 19.7%** 19.1%** 18.6% 29.4% 53.9% 19.6% 
Mostly positive 57%** 13%** 14.9%** 48.6% 17.2% 8.6% 
a Figures do not add up to 100 due to rounding of numbers 
b This column does not add up to 100 as those that most respondents that did not have any knowledge of 
biomass, did not state the type of information on biomass they has access to. 
** Statistically different at 5% level from SCOTLAND sample 
In order to investigate previous experience with different energy technologies two 
proxies were employed in the survey, namely whether respondents have ever seen or 
lived near a number of energy technologies (see Table 4.4). As expected due to the 
higher diffusion of RES in SCOTLAND, respondents in this geographical area are more 
experienced than their ENGLISH counterparts; significantly more SCOTTISH 
respondents have lived near an on-shore wind farm and three times more residents in 
SCOTLAND stated having seen a biomass power plant compared to ENGLISH 
residents. Furthermore, half of the ENGLISH residents have seen a nuclear power 
station, while this number is significantly higher in SCOTLAND. 
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Table 4.4: SE ENGLAND & SCOTLAND experience with energy technologies 
I have: SE ENGLAND SCOTLAND 
Seen on-shore wind farm 72.3%** 79.6% 
Seen off-shore wind farm 26.9%** 31.8% 
Seen biomass power plant 4.0%** 14.3% 
Seen nuclear power station 51.9%** 67.8% 
Seen coal/gas power station 62.0%** 69.8% 
Lived near on-shore wind farm 9.3%** 23.3% 
Lived near off-shore wind farm 1.6%** 2.4% 
Lived near biomass power plant 0.5%** 1.2% 
Lived near nuclear power station 6.4%** 10.2% 
Lived near coal/gas power station 17.3%** 15.9% 
Statistically different at 5% level from SCOTLAND sample 
4.4.3 Attitudes towards energy and the environment 
A series of statements elicited respondents attitudes towards different energy sources 
and the environment by asking them to express on a 1 to 5 scale their level of agreement 
or disagreement with each statement. Table 4.5 presents the percentage distributions for 
the environmental statements in both samples. 
114 
Table 4.5: SE ENGLAND & SCOTLAND environmental attitudes 
SE ENGLAND SCOTLAND 
How far do you SD" D U A SA Sr D U A SA 
agree/disagree? (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
1. Solving environmental 1.9b 12.7 17.3 37.5 29.3 2.9b 12.6 11.4 36.7 32.6 
problems should be one of ** ** ** ** ** 
the top 3 priorities for 
public spending in the UK. 
2. Environmental 24.2 36.4 20.2 12.2 5.3 19.6 28.6 24.1 15.5 9.0 
problems, such as climate 
change and air pollution 
have been exaggerated. 
** ** ** ** ** 
3. Developed 5.0 9.3 18.1 35.4 30.6 4.1 15.9 14.7 34.7 27.3 
(industrialized) countries 
are the main contributors to 
** ** **  ** ** 
global warming. 
4. The UK should invest 1.3 1.6 7.2 41.8 46.8 7.3 9.4 20.8 32.2 27.3 
more in renewable energy ** ** ** ** ** 
sources as a way to tackle 
climate change. 
5. The UK should invest 14.4 17.8 43.4 18.1 4.8 9.4 11.0 20.0 27.3 29.4 
more in nuclear power ** ** ** ** ** 
stations as a way to tackle 
climate change. 
6. Climate change is a 1.9 1.3 2.9 24.5 68.1 2.0 5.3 3.3 24.1 62.0 
global problem that needs 
to be addressed 
** ** **  ** ** 
internationally by all 
countries. 
7. We all have to change 0.8 7.4 8.2 36.7 45.5 0.8 7.8 7.8 36.7 43.7 
substantially our behaviour 
in order to help tackle 
climate change. 
aSD=Strongly disagree; D=Disagree; U=Unsure; A=Agree; SA=Strongly agree 
bFigures do not add up to 100 due to rounding of numbers 
** Statistically different distribution of responses at 5% level from SCOTLAND sample 
Overall, our samples have strong pro-environmental attitudes with over three-fifths of 
respondents agreeing that environmental problems should be given top priority in public 
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spending, and over 80% of respondents viewing substantial changes in consumer 
behavior as an important measure for tackling climate change. At the same time, 
ENGLISH respondents seem to be more certain about the existence of climate change. 
In terms of attitudes towards specific low-carbon sources, there are interesting 
significant differences between the two samples; residents in SE ENGLAND are clearly 
in support of a further development of renewable energy sources in the UK, whereas 
about three-fifths of the SCOTTISH sample are supportive. On the other hand, 56.7% of 
the SCOTTISH sample are favourable to the expansion of nuclear power in the UK as a 
way to tackle climate change (20% of the sample are unsure about this statement), 
whereas only 23% of the SE ENGLAND sample agree with the further use of nuclear 
power while 43% are unsure. This finding arguably shows that residents in Scotland are 
more in favour of a centralized system of power generation as opposed to more local 
wind farms, probably as a result of the widespread sitting of wind farms in Scotland 
which raises concerns over landscape impacts. 
4.4.4 CE debriefing questions 
At the beginning of the survey respondents were asked 'What comes into mind when 
you hear the word 'Low-carbon' energy sources?' with the aim to elicit respondents' 
initial associations with the term. The majority of associations related to examples of 
specific low-carbon technologies with wind farms and solar panels being mentioned 
most frequently, while a significant number of individuals also mentioned nuclear 
power. Interestingly, only three respondents classified biomass as a low-carbon source 
(see Appendix A4 for more details). 
Following the CE task, respondents were asked a series of questions with the aim to 
gather more information on the motivations behind their choices. Respondents were 
asked which attributes they considered the most in their choices; 'CARBON 
EMISSIONS reductions' and 'annual increase in ELECTRICITY BILL' were the most 
important attributes, followed by 'DISTANCE to place of residence' and 'TOTAL LAND 
requirements'. Moreover, 7% of the English sample and 19% of the Scottish sample 
based their choice on the name of the technologies without greatly considering their 
attributes. 
Respondents were also asked about what they considered within the 'DISTANCE' 
attribute; SCOTTISH respondents associated 'DISTANCE' mainly with safety 
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considerations, followed by visual impacts and health impacts, whereas ENGLISH 
respondents associated 'DISTANCE' mostly with safety and health impacts. 
4.4.5 Attitudes towards offshore wind power 
Considering the intentions of the UK government to expand the construction of offshore 
wind farms, the survey elicited also information on public attitudes towards offshore 
wind power. Respondents were asked to stated their agreement/disagreement with a 
series of statements, which are presented in Table 4.6. Respondents in both samples 
overall support wind power and seem to have specific attitudes towards onshore and 
offshore wind farms. 
In particular, significantly more ENGLISH respondents than SCOTTISH respondents 
state that they are indifferent between onshore and offshore wind farms and that on-
shore wind farms do not affect them. On the other hand, significantly more SCOTTISH 
respondents would be prepared to pay a lot more to have wind farms moved off-shore 
which suggests a stronger preference for having new wind farms located along the 
coast. 
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Table 4.6: SE ENGLAND & SCOTLAND attitudes towards off-shore wind 
SE ENGLAND SCOTLAND 
How far do you SD° D U A SA Sit D U A SA 
agree/disagree? (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
1. I am indifferent between 8.5" 3L6 18.6 30.8 7.1 9.0" 26.1 26.5 24.1 7.8 
wind farms located on-shore 
or off-shore. 
** ** ** ** ** 
2. In general, I would prefer 7.9 40.4 16.0 20.2 10.9 6.9 28.2 20.8 25.3 11.4 
the cheapest option for me. ** ** ** ** ** 
3. I would prefer to have 4.3 26.6 19.7 27.4 17.8 6.1 24.1 30.6 20.8 12.2 
wind farms off-shore as long 
as it does not cost me more. 
** ** ** ** ** 
4. I would be prepared to pay 11.7 38.8 31.1 11.2 2.9 5.7 19.2 32.6 27.3 8.2 
a lot more to have wind ** ** ** ** ** 
farms moved off-shore. 
5. In general, on-shore wind 4.5 10.4 16.5 50.8 13.8 8.6 15.9 18.8 37.5 12.6 
farms do not affect me. ** ** ** ** ** 
6. I dislike wind farms 50.5 34.6 5.0 3.5 2.4 36.3 27.8 17.1 7.8 4.9 
whether on-shore or off- 
shore. 
** ** ** ** ** 
aSD=Strongly disagree; D=Disagree; U=Unsure; A=Agree; SA=Strongly agree 
"Figures do not add up to 100 due to rounding of numbers 
** Statistically different distribution of responses at 5% level from SCOTLAND sample 
4.4.6 Information effects 
In the SE ENGLAND survey only, two identical questions, before and after the CE, 
asked respondents to name which energy technologies the UK is likely to use in the next 
fifteen years. The aim of these questions was to investigate whether choice experiments, 
and the survey instrument as a whole, can act as information sources to respondents and 
can thus have an effect on respondents' attitudes towards energy technologies. Using 
the Chi-square goodness of fit test, we tested whether respondents' answers differed 
significantly between the two questions. 
Our test (see Table 4.7) showed that respondents' answers did indeed differ 
significantly between the two questions. This finding is interesting since it suggests that 
choice experiments and survey instruments as a whole can act as information vehicles to 
participants. In our case, participants were provided with different types of information 
throughout the survey, such as a technical description and photos of the energy 
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technologies, detailed information on the environmental and land impacts of the 
technologies within the CE and information on the characteristics of offshore wind 
power during the question on attitudes towards offshore wind. Participants in our survey 
seem to consider the different types of information provided throughout the survey and 
to change significantly their views of the different energy technologies at the beginning 
and end of the survey by taking into consideration technologies they were not 
previously aware of (e.g. significant increase in the percentage of biomass) or by 
altering their views on some technologies (e.g. wind power where support for on-shore 
wind increases and for off-shore wind decreases). 
Table 4.7: SE ENGLAND perceptions of future UK energy mix 
Before the CE After the CE 
Nuclear power 55.3% 58.6%** 
Biomass 15.2% 32.8%** 
Off-shore wind power 66.3% 61.3%** 
On-shore wind power 58.0% 64.2%** 
Same energy mix 40.9% 37.4%** 
Other sources (e.g. solar) 15.8% 12.1%** 
Do not know 4.5% 3.7%** 
** Significantly different at 5% level 
4.5 Econometric analysis 
This section presents the results of our econometric analysis: section 4.5.1 presents the 
data used in the analysis; section 4.5.2 the comparison between SE England and 
Scotland in terms of preference determinants, WTP and total welfare; section 4.5.3 the 
`best fit' preferences determinants, WTP and total welfare values for each country. 
4.5.1 Random parameters logit data 
The data in this chapter have been analyzed using a random parameters logit model - 
RPL (see chapter 2 for more details on its properties). Before model estimation, a 
number of issues should be noted relating to our data and the specification and 
estimation of our models: 
(i) We used a step-wise investigation of the possible random parameters and their 
distribution. All non-monetary attributes are assumed to be normally distributed random 
parameters as respondents may either prefer or not energy technologies that are located 
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further away from their home, have no effect or increase biodiversity and reduce carbon 
emissions, i.e. respondents may have heterogeneous preferences, and as we do not wish 
to impose any restrictions on the coefficient sign. On the other hand, preferences 
towards the price attribute are assumed to be homogeneous (i.e. non-random parameter) 
to facilitate the estimation of welfare measures (Chen and Cosslett 1998). The 
alternative-specific constants (ASCs) and the rest of socio-economic and attitudinal 
factors enter the utility function as non-random parameters. 
(ii) 'DISTANCE from home', 'CARBON EMISSIONS reduction' and 'annual increase 
in ELECTRICITY BILL' are quantitative attributes that enter the utility function as 
continuous variables, while the qualitative attribute 'local BIODIVERSITY' enters the 
utility function as two dummy variables capturing the effect of moving from the 'less 
biodiversity' level to the NO CHANGE in biodiversity' and to the 'MORE biodiversity' 
level. As seen from Table 4.1 some attributes have alternative-specific levels, such as 
`CARBON EMISSIONS reduction' and 'local BIODIVERSITY', while others have 
generic levels, i.e. same attribute levels across alternatives (DISTANCE from home' 
and 'annual increase in ELECTRICITY BILL). In addition, 'TOTAL LAND' is fixed 
and alternative specific, i.e. one level for each alternative, and its effect on preferences 
for wind, biomass or nuclear power is confounded with the respective alternative 
specific constant in econometric estimation. 
(iii) The rest of explanatory variables, such as demographic, attitudinal and knowledge-
related variables, were selected using step-by-step RPL model trials (presented in detail 
in Appendix A5). In each step, explanatory variables were selected on the basis of 
theoretical expectations and policy intuition regarding choice determinants and 
following a review of previous literature on public acceptability of and preferences for 
alternative energy sources. The variables were assessed in terms of their statistical 
significance and RPL model convergence, while keeping in mind expectations from 
economic theory (e.g. with respect to the effect of income on preferences). For section 
4.5.2 (Table 4.9) common explanatory variables across the English and Scottish datasets 
were employed in the final analysis in order for the datasets to be pooled and compared. 
For section 4.5.3 (Table 4.12) 'best fit' variables that explain best English and Scottish 
variables were employed. Table 4.8 lists all variables employed in the final analysis. 
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Specifically, demographic variables, such as household income were included as 
economic theory suggests that higher income individuals are more likely to prefer the 
proposed environmental change over the status-quo option and as it is considered a key 
demographic variable (Bateman et al. 2002, Mitchell and Carson 1989); and 
respondents' level of education and gender were included as they are often found to 
significantly affect public preferences and WTP for alternative energy sources 
(Zografakis et al. 2010; Koundouri, Kountouris and Remoundou 2009; Choi, Lee and 
Lee 2001). 
Moreover, variables aimed to capture respondents' attitudes towards energy sources, 
climate change and the environment were selected as prior environmental or altruistic 
beliefs can act as significant choice determinants with pro-environmental respondents 
being more likely to support the presented environmental change/options (Kotchen and 
Moore 2007; Ivanova 2005; Warren et al. 2005; Rose et al. 2002). In particular, 
variables measuring respondents attitudes towards the use of low-carbon energy in the 
UK and the role of individual and governmental contribution to tackling climate change 
were included. 
Finally, variables aimed to capture respondents' familiarity with low-carbon 
technologies were selected as familiarity with a complex environmental good, such as 
energy, can influence preferences for it (McCollum and Boyle 2005; Cameron and 
Englin 1997), and as previous literature has consistently found a significant relationship 
between prior experience with energy technologies and their public acceptability (Jun et 
al. 2010; Ladenburg 2009; Hanley and Nevin 1999). Therefore, familiarity-related 
variables are considered important from a policy perspective. In our model estimation 
variables measuring respondents' subjective level of knowledge of the presented 
technologies and the type of information they had access to on wind, biomass and 
nuclear power were included, together with variables capturing respondents' direct 
experience with the technologies (i.e. whether they had ever lived near a windfarm or 
seen a windfami, biomass plant or nuclear station). 
(iv) As a first step in our econometric analysis we estimated an alternative-specific RPL 
model (for each dataset), i.e. a model where attributes for each energy option took 
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alternative-specific levels if available. The use of alternative-specific attribute levels 
usually allows capturing better preferences for these attributes and their levels in 
relation to the named alternatives, as the marginal utilities for an attribute may differ 
across alternatives (Blarney et al. 2000). Nevertheless, in the estimated alternative-
specific models several attributes' levels were not statistically significant and did not 
satisfactorily capture attitudes towards wind and nuclear power in either dataset. 
Moreover, when estimated in their extended form (i.e. including attributes and 
attitudinal variables) the pseudo and adjusted R2 values of the alternative-specific and 
generic models were similar. Hence, we decided to proceed with our econometric 
analysis using a generic model (i.e. where attribute levels are treated as common to all 
alternatives). 
(v) During the preliminary data analysis, it was observed that 56% of Scottish 
pensioners (30% of the Scottish sample were pensioners) always selected the same 
energy options in all choice cards, with 19% of them always choosing the wind option, 
19% the nuclear option, 17% the current energy mix option and only 1% the biomass 
option. A separate RPL model42 for this group was estimated which suggested that 
pensioners did not pay enough attention to the wind, biomass and nuclear power 
attributes and to the changes in their levels, as attributes that lead to an improved 
condition (such as carbon emissions' reduction and a change from less biodiversity to 
more biodiversity) had a significant and negative effect on preferences. Recoding all 
choices of pensioners as having chosen the baseline 'Electricity from current energy 
41 In this model the effect of each attribute was estimated separately for each alternative energy option 
using the respective attribute levels as presented in Table 4.1; thus the 'DISTANCE' attribute was 
included in the model as 'distance in relation to the wind option', 'distance in relation to the biomass 
option' etc. with attribute levels for each alternative [0.25 miles, 1 mile, 6 miles, 10 miles ]; the 
`CARBON EMISSIONS' attribute was included as 'carbon emissions reductions from the wind option' 
with levels [99%, 97%], 'carbon emissions from the biomass option' with levels [90%, 50%] and 'carbon 
emissions from the nuclear option' with levels [99%, 95%]; the rest of attributes for each energy option 
were included accordingly. The alternative-specific model was estimated including only the attributes and 
was compared to a generic model (i.e. where attribute levels are treated as common to all alternatives) in 
order to investigate which specification provided a better model fit. Using the likelihood ratio test 
[LR=2[LL(Alternative-specific model) — LL(Generic model)]], the LR statistic for the English dataset 
was 191.8 and for the Scottish dataset was 52.6, which is above the critical value 11.07 of Chi-square 
statistic with five degrees of freedom at the 95% confidence level; this in turn suggests that an alternative-
specific model specification would provide an improvement in model fit. Appendix A6 presents the 
estimated alternative-specific models. 
42 See Appendix A7 that presents a summary of the pensioners' characteristics and the estimated RPL 
model. 
122 
mix ' option, led to a better fit of the Scottish data43 given also the relatively small 
sample size of the Scottish survey. 
Table 4.8: Variables included in the econometric analysis 
Variable Description 
ASCW 1 for wind alternative, 0 otherwise 
ASCB 1 for biomass alternative, 0 otherwise 
ASCN 1 for nuclear alternative, 0 otherwise 
Distance Quantitative attribute 'distance from home' 
Nochange Dummy 	variable; 	1 	for 	level 	'no 	change' 	in 	attribute 	'local 
biodiversity', 0 otherwise 
More Dummy variable; 1 for level 'more' in attribute 'local biodiversity', 0 
otherwise 
Emissions' reduction Quantitative attribute 'carbon emissions reduction' 
BillIncrease Monetary attribute 'annual increase in electricity bill' 
IncomeMid Dummy variable; 1 if respondent belongs to the middle income 
category, 0 otherwise (baseline is low income) 
IncomeHigh Dummy variable; 	1 	if respondent belongs to the high income 
category, 0 otherwise (baseline is low income) 
Income Household income as mid-point of income category and divided by 
100 
Education Dummy variable; 1 if respondent holds a college/ university degree or 
higher, 0 otherwise 
Male Dummy variable; 1 if respondent is male, 0 otherwise 
Know*TypeInfoW Composite variable reflecting respondent's 	subjective knowledge 
level (1=no knowledge; 5=a lot of knowledge) and respondent's type 
of available 	information 	on 	wind 	power 	(1=mostly 	negative 
information; 5=mostly positive information) 
Know*TypeInfoB Composite variable reflecting respondent's subjective knowledge 
level (1=no knowledge; 5=a lot of knowledge) and respondent's type 
of available information on biomass (1=mostly negative information; 
5=mostly positive information) 
43  Several other data handling approaches were also tested: removing pensioners from the dataset; 
removing particular age groups from the dataset; recoding the choices of particular age groups as 
choosing the baseline option. 
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Variable Description 
Know*TypelnfoN Composite variable reflecting respondent's subjective knowledge 
level (1=no knowledge; 5=a lot of knowledge) and respondent's type 
of available 	information on nuclear power (1=mostly negative 
information; 5=mostly positive information) 
Live Wind Dummy variable; 1 if respondent has ever lived near a wind farm, 0 
otherwise 
SeeOnshoreW Dummy variable; 1 if respondent has ever seen an onshore wind farm, 
0 otherwise 
SeeBiomass Dummy variable; 1 if respondent has ever seen a biomass plant, 0 
otherwise 
SeeNuclear Dummy variable; 1 if respondent has ever seen a nuclear power 
station, 0 otherwise 
InvRenew Agreement with statement The UK should invest more in renewable 
energy sources as a way to tackle climate change' (1=strongly 
disagree; 5=strongly agree) 
IndBehaviour Agreement with statement 'We all have to change substantially our 
behaviour in order to help tackle climate change' (1=strongly 
disagree; 5=strongly agree) 
PublicPriority Agreement with statement 'Solving environmental problems should 
be one of the top 3 priorities for public spending in the UK' 
( 1 =strongly disagree; 5=strongly agree) 
AddressCChange Agreement with statement 'Climate change is a global problem that 
Internationally needs to be addressed internationally by all countries' (1=strongly 
disagree; 5=strongly agree) 
Note: All demographic knowledge and attitudinal variables are interacted with each of the ASCs 
(ASCW, ASCB, ASCN) in model estimation. 
4.5.2 Comparison of SE ENGLAND and SCOTTISH preferences 
Towards our comparison of SE ENGLAND and SCOTTISH preferences for low-carbon 
technologies, the following hypotheses were tested (they hypotheses and the results of 
their testing are presented in more detail in sections 4.5.2.1-4.5.2.3): 
(i) Hypothesis 1: Common taste parameters are equivalent across countries 
Hl: SEENGLAND = 18 SCOTLAND = fi 
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(ii) Hypothesis 2: Implicit prices are equivalent across countries 
Dis tan c Dis tan ce _ 	Dis tan ce H2 : WTP SEENGLAND SCOTLAND 	WTP 
(iii) Hypothesis 3: Total welfare measures are equivalent across countries 
Wind = H3:C S SEENGLAND 	CS SCOTLANDW"d — CS 
Moreover, towards our comparison of SE ENGLAND and SCOTTISH preferences for 
low-carbon technologies, it is necessary to estimate the following RPL models44 (see 
Table 4.9): 
(1) the SE ENGLAND model; 
(2) the SCOTLAND model; 
(3) the POOLED model (i.e. after pooling the English and Scottish datasets); 
(4) the OPTIMALLY POOLED model with optimal resealing (which takes into 
account the differences between the scale parameters of each dataset, a necessary step 
before the comparison of the dataset as explained later in section 4.5.2.1). 
It should be noted that the attitudinal, familiarity and demographic explanatory variables 
are common in all models in Table 4.9 (in addition to the common technologies' 
attributes) in order for the SE ENGLAND and SCOTLAND datasets to be pooled and 
compared across taste parameters, WTP values and total welfare values. Moreover, as 
we aim to capture the effect of each variable on preferences for each energy option, we 
interacted each explanatory variable with the respective ASC (i.e. ASCW*incomemid; 
ASCB*incomemid; ASCN*incomemid etc.); hence a statistically insignificant variable 
would suggest that it has not effect on preferences for the particular energy option. 
Therefore, some of the models presented in Table 4.9 may include some statistically 
insignificant explanatory variables (which however are statistically significant in the 
rest of models) and may not necessarily represent the 'best fit' models to explain 
preference determinants for each dataset; the latter are explored and presented in detail 
later in section 4.5.3. 
44 Each model was estimated with 50 Halton draws which is considered to be a reasonably acceptable 
number of simulations draws (Hensher, Rose and Greene 2006). 
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Table 4.9: SE ENGLAND & SCOTTISH preferences-Weighted' RPL models 
SE ENG (1) SCOT (2) POOL (3) Opt. POOL (4) 
Variable Coeff z-stat. Coeff z-stat. Coeff z-stat. Coeff. z-stat. 
Mean 
ASCW -4.70 -2.3 -5.12 -2.3 -3.73 -3.2 -4.53 -2.2 
ASCB -3.26* -1.7 -3.65 -1.4 -2.59 -2.2 -3.14* -1.7 
ASCN -4.57 -2.1 -3.74 -1.6 -3.68 -2.7 -4.48 -2.2 
Distance 0.08 3.5 0.07 2.5 0.07 3.0 0.06 3.5 
Nochange (in 
biodiversity) 
-0.14 -0.9 0.10 0.7 0.004 0.0 0.01 0.1 
More (biodiversity) 0.18 0.5 -0.13 -0.4 0.06 0.2 0.00 0.0 
Emissions' 
reduction 
0.04 5.5 0.02 2.1 0.03 4.7 0.03 5.2 
Billlncrease -0.02 -9.7 -0.01 -4.4 -0.02 -9.1 -0.01 -8.7 
IncomeMid*W 2.36 2.3 5.73 5.0 2.50 2.4 1.73* 1.8 
IncomeHigh*W 0.42 0.4 2.07 4.0 2.68 2.2 3.13 3.7 
IncomeMid*B 2.13 2.1 4.35 3.8 1.98 2.1 1.30 1.4 
IncomeHigh*B 0.03 0.0 4.04 3.2 2.35 2.1 2.71 3.3 
IncomeMid*N 2.25 2.1 4.91 3.9 1.86* 1.8 1.14 1.2 
IncomeHigh*N 0.76 0.7 4.68 3.6 2.54 2.1 3.04 3.5 
Know*TypInfW*W 0.08 2.1 0.02 0.7 0.05* 1.8 0.05 1.9 
Know*TypInfB*B 0.08 2.1 0.08* 1.7 0.06* 1.8 0.06 2.0 
Know*TypInfN*N 0.11 2.8 0.16 3.0 0.02 0.7 0.03 0.8 
IndBehav*W 1.76 4.1 1.19 3.0 1.21 4.4 1.45 3.2 
IndBehav*B 1.28 3.0 0.72 1.4 0.83 3.0 1.03 2.4 
IndBehav*N 1.32 2.9 0.50 1.2 1.06 3.4 1.30 2.9 
St. Deviationb 
Distan 0.16 5.2 0.18 6.1 0.07 3.0 0.18 8.3 
Nochage 0.20 0.3 -0.23 -0.8 0.004 0.0 0.11 0.5 
More 1.16 2.6 1.78 5.0 0.06 0.2 1.38 6.0 
Emiss -0.04 -4.0 0.09 9.0 0.03 4.7 -0.07 -9.5 
Prob > chi2 0.00 0.00 0.00 0.00 
Log-likelihood -610.0 -741.8 -1568.1 -1562.7 
Scale parameter 1.1 
Pseudo R2 0.68 0.31 0.50 0.51 
Adjusted R2 0.18 0.15 0.10 0.10 
N 376 245 621 621 
apweight=median income; Bold = significant at 1% level; Italics = significant at 5% level; 
* significant at 10% level; bThe sign of the St. Dev. is irrelevant: interpret as positive (Hole 2007) 
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From columns 1 and 2 in Table 4.9, our results suggest at a first glance that ENGLISH 
and SCOTTISH residents share similar preferences in terms of the technologies' 
attributes: they prefer wind, biomass and nuclear options that would be located further 
away from residential areas and that would lead to higher reductions in CO2 emissions. 
The effect of the 'DISTANCE' attribute reflects mainly respondents' concerns over the 
possible health and safety impacts of the presented energy options, as indicated by the 
debriefing questions, and to a lesser extent visual concerns (see section 4.4.4). This 
finding enriches previous literature which suggests that people are mostly concerned 
with the visual impacts of energy options (Meyerhoff, Ohl and Hartje 2010; Ladenburg 
and Dubgaard 2007). The significant effect of air pollution benefits on preferences is in 
line with previous literature (Solino 2010; Longo, Markandya and Petrucci 2008; 
Bergmann, Hanley and Wright 2006) and in line with the presented valuation scenario 
that calls for a reduction in UK CO2 emissions. More costly low-carbon technologies 
are less preferred to produce 20% of total electricity compared to the current energy mix 
that entails no additional cost to the household, a finding that is consistent with standard 
consumer theory. 
The local BIODIVERSITY impacts of wind, biomass and nuclear power seem to have no 
effect on public preferences as the statically insignificant coefficients for the 
biodiversity levels 'no change' and 'more' (i.e. for a move from the baseline 'less' 
biodiversity level) suggest. This findings does not agree with previous valuation 
literature that suggests that fauna and flora impacts are main preferences drivers for 
energy technologies (Dimitropoulos and Kontoleon 2009; Upham, Shackley and 
Waterman 2007; Alvarez-Farizo and Hanley 2002). A possible explanation could be 
that the other attributes are considered more important to the public who is willing to 
trade-off any biodiversity impacts with changes in the other attributes. Moreover, the 
insignificance of the biodiversity attribute may also be the result of the fairly vague 
qualitative description of the attribute levels, although during our survey pre-tests there 
was no such indication. 
The estimated standard deviations for the attributes (lower section of Table 4.9) provide 
information on the presence of preference heterogeneity within the sampled population 
for these attributes (except for the cost attribute which entered the utility function as 
non-random); their statistical significance indicates that tastes for the attributes vary 
considerably in both populations even after a series of observed individual 
127 
characteristics have been included in model estimation (Train 1998). In other words, 
individuals have different attitudes towards the different mile distances and percentage 
reductions in carbon emissions. Furthermore, Bergmann, Colombo and Hanley (2008) 
suggest that the large degree of taste heterogeneity for an attribute may explain its 
insignificant effect on preferences, as for example in the case of the 'local 
BIODIVERSITY ' attribute, where some individuals may value no changes or increases 
in local biodiversity highly while for others biodiversity impacts are less important 
choice factors. 
The coefficients of all ASCs are significant and negative in SE ENGLAND, while only 
the ASC for wind is significant and negative in SCOTLAND and the rest of ASCs are 
insignificant45. They capture the effect of the total land attribute (as explained in section 
4.3.1) and of any unobserved associations with the technologies that are not captured 
satisfactorily by the attributes (e.g. turbine noise, nuclear waste management etc.) and 
by the attitudinal variables. The negative sign of the ASCs thus suggests that larger land 
requirements (and prior beliefs) are expected to negatively influence ENGLISH 
preferences for all three low-carbon, whereas they negatively affect SCOTTISH 
preferences for wind power only. 
From the socio-economic variables, income is a highly significant SCOTTISH choice 
determinant for all three low-carbon options, while it only affects mid-income 
households in SE ENGLAND. Perceived knowledge of wind power, biomass and 
nuclear power and access to mostly positive information increase choice probability for 
these sources in SE ENGLAND, while a significant information effect is observed on 
SCOTTISH preferences for nuclear power only and for biomass to a lesser extent. 
Finally, ENGLISH respondents that view changes in individual behavior as necessary 
for tackling climate change are more likely to support wind, biomass and nuclear power 
(and to be willing to pay more for them) over the status-quo, whereas the same holds 
only for the case of wind power in the SCOTTISH sample. 
45 It should be noted that all ASCs for both countries are positive and significant in the estimated generic 
model with attributes-only (see Appendix A6; Tables A6.1 and A6.2); in this case, the ASCs capture the 
effect of all unobserved factors, not captured satisfactorily by the attributes; the positive coefficient 
suggests that English and Scottish residents are more likely to prefer wind power, biomass and nuclear 
power over the current energy mix to produce 20% of total electricity by 2020. With the inclusion of the 
attitudinal variables (see Table 4.9), the ASCs measure the net effect of all unobserved factors not 
captured by the attributes and the attitudinal variables. 
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4.5.2.1 Research Hypothesis 1: The models are equivalent overall 
If preferences for wind, biomass and nuclear power are similar in SE ENGLAND and 
SCOTLAND, then we would expect our estimated SE ENGLAND and SCOTLAND 
models to be equivalent overall, i.e. that similar factors drive preferences in both areas. 
Hypothesis 1 assumes that the common taste parameters will be equal across the 
ENGLISH and SCOTTISH datasets. 
Hi PSEENGLAND PSCOTLAND = ft 
where SEENGLAND  and PSCOTLAND  are the taste parameters vectors for the ENGLISH and 
SCOTTISH models respectively. 
It should be noted here that the estimated attribute coefficients from two CE datasets 
X SEEVG X SCOT cannot be meaningfully compared to each other due to the scale 
parameters u SEENG 5 	 ' The scale parameter is inversely related to the variance of the 
error component in Random Utility Model (RUM) and cannot be separately identified in 
model estimation since it is confounded with the parameter vector. Thus the procedure 
proposed by Swait and Louviere (1993) is followed in this research (see chapter 2 for 
more details) which allows for the identification of the relative scale parameter, i.e. the 
ratio of the scale parameter of one dataset to another, and for testing the hypothesis of 
parameter 	and 	scale 	equality 	(Hla = pSEENG = fi scor = fi) 
	
and 
(Hlb = PsEENG = iiscor = g)between datasets. 
Hence, we stacked the ENGLISH and SCOTTISH datasets and conducted a one-
dimensional grid search to identify an estimate for the scale parameter of the 
SCOTTISH dataset relative to the ENGLISH dataset, which would maximize the log-
likelihood value of the pooled dataset (see Table 4.9). During the one-dimensional grid 
search for the optimal relative scale parameter, we applied the resealing procedure on 
the common attributes only (DISTANCE', 'local BIODIVERSITY', 'CARBON 
EMISSIONS reduction' and 'annual electricity BILL INCREASE). Resealing on the 
ASCs and their interactions was not applied since this is not recommended in the 
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relevant literature (Morrison et al. 1998). The grid-search procedure yielded a global 
optimum for the LL function at relative scale parameter 1.146, as seen in Figure 4.2. 
Figure 4.2: Pooled model log-likelihood as a function of SCOTLAND relative scale 
parameter 
Correspondingly, the LR test statistic for equality of taste parameters is given by (the 
log-likelihood values taken from Table 4.9): 
( LR = — 4 	 — LOPTIMALLYPOOL 	SEEVGLAND + LSCOTLAND)] 
= —4-1562.7 — (— 610.0 — 741.8)] = 421.8 
Thus, the LR statistic is 421.8 and the corresponding critical value of the Chi-squared 
distribution at 21 degrees of freedom and 95% significance level is 32.671. Hence, 
Hypothesis 1 of model overall equivalence between SE ENGLAND and SCOTLAND 
is rejected and the two models are different even after accounting for differences in the 
scale parameter. This suggests that there are different underlying factors behind the 
formation of preferences between the SE ENGLAND and SCOTLAND sample. 
46 Empirical evidence suggests that scale parameters tend to be in the range of [0;3] (Louviere, Hensher 
and Swait 2000). 
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4.5.2.2 Research Hypothesis 2: Implicit prices are equivalent across datasets 
If Hypothesis 1 is rejected and residents in SE ENGLAND and SCOTLAND have 
different preferences for the technologies' attributes, then one would expect that the 
implicit prices (WTP) for changes in the levels of these attributes would be different as 
well between the two datasets. 
Hypothesis 2 assumes that the common attributes implicit values will be equal across 
the ENGLISH and SCOTTISH datasets. 
Dis tan ce _wTpDis tan ce H2 : WTP SEENGLANDDis 
tan ce = w7-,p  
SCOTLAND 
where WTP 	Div tan ce 	 as tan ce SEENGLAND 	 -I SCOTLAND 	are the implicit prices for changes in the 
attribute 'DISTANCE from home' estimated from the ENGLISH and SCOTTISH 
datasets respectively. 
 
n  
PD/STANCE  
Ansi' 
WTP for the attributes is estimated as: WTP (DISTANCE) = 
 
 
Table 4.10 presents the estimated WTP values for each dataset. 
The value attached to the label of each energy technology (termed here WTP(ASCW)) 
was estimated by including the effect of the respective statistically significant ASC (e.g. 
ASCW) and of all statistically significant interactions with the ASC (e.g. 
incomemid*ASCW; knowtypinfoW*ASCW etc.). For example, the value attached to 
the label wind power in SE ENGLAND is estimated as follows: WTP(ASCWsEENG)= 
(ASCW + incomemidW * (avincomernid)+ knoworW * (C1141101Nlypw)± 13 indbehavW * (avindbehav)) 
Y electrici0ill  
i.e. including the statistically significant ASC for wind power and all the statistically 
significant interactions with ASCW multiplied by the respective mean value of the 
variable. 
As opposed to the comparison of coefficients where the differences in scale parameters 
need to be accounted for, the ratios of a non-monetary attribute to the price attribute can 
be directly compared across datasets, since the scaling parameters cancel out of each 
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ratio. Hypothesis 2 is investigated using the non-overlapping confidence intervals 
approach (Park, Loomis and Creel 1991) where the difference in implicit prices for an 
attribute change will be statistically significant at the a% level if their 
(100 — a)% confidence intervals do not overlap. 
Table 4.10: WTP values for SE ENGLAND & SCOTLAND 
SE ENGLAND 
WTP (95% CD' 
SCOTLAND 
WTP (95% CI) 
Optimally POOL 
WTP (95% CI) 
Distance (per mile) £3.14*** £6.02** £4.31*** 
(£1.27-£5.02) (£0.68-£11.36) (£1.91-£6.72) 
No change in local £-5.67 £8.80 £0.72 
biodiversity 
(from 'less biodiversity') 
(£47.57-£6.22) (£-15.75-£33.35) (£-10.80-£12.24) 
More local biodiversity £7.23 f-11.65 £0.21 
(from 'less biodiversity') (£-20.09-£34.55) (£-70.80-£47.50) (£-27.89-£28.32) 
CO2 emissions reduction (per £1.73*** £1.65** £2.12*** 
%) (£1.05-£2.40) (£0.18-£3.13) (£1.26-£2.98) 
ASCW £162.52*** £201.72** £225.70*** 
(£93.16-£231.88) (£15.70-£387.75) (£138.11-£313.30) 
ASCB £133.56*** £-78.35 £158.97*** 
(£67.62-£199.51) (£-476.8-£320.1) (£70.40-£247.53) 
ASCN £94.06*** £-40.25 £120.47** 
(£25.75-£162.37) (£-376.8-£296.3) (£19.24-U21.70) 
— — 
significant at 1% and 5% level respectively; 
'95% CI calculated using the Delta method (Greene 1997) 
At a first glance, a comparison of the implicit values indicates that SCOTTISH 
respondents are willing to pay almost twice as much for every mile that a low-carbon 
technology would be located from their home than their ENGLISH counterparts; WTP 
for percentage reductions in CO2 emissions is similar in both treatments; the implicit 
values for the changes in 'local biodiversity' are not statistically significant in any of the 
samples. Moreover, the value attached to wind power is significant and positive in both 
samples, while only ENGLISH residents attach a significant value to biomass and 
nuclear power. It should be noted here, that the WTP values for the technologies' labels 
are positive as they measure the effect of all observed (and unobserved) factors on 
preferences for each technology, except for the attributes. On the contrary, the sign of 
the coefficient for the individual ASCs measures the net effect of the technology name 
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and of its unobserved associations not captured by the rest of the variables included in 
model estimation (which as shown in Table 4.9 is negative for all three energy sources 
in both samples). 
On closer inspection, we observe that the confidence intervals for both the 'DISTANCE' 
and CO2 EMISSIONS reduction' attributes estimated from the SE ENGLAND, 
SCOTLAND models overlap which indicates that the implicit values for these attributes 
are not statistically different; on the other hand, the non-statistically significant 
confidence intervals for 'local BIODIVERSITY ' do not allow for a meaningful 
comparison between them. Hypothesis 2 cannot thus be rejected and the implicit 
values derived from the two datasets share some degree of similarity despite differences 
in preference determinants. This suggests that SE ENGLAND and SCOTTISH 
respondents may be motivated by different reasons for choosing wind, biomass or 
nuclear power over the current energy mix, but attach similar values to changes in the 
attributes of these technologies. 
4.5.2.3 Research Hypothesis 3: Total welfare measures are equivalent across 
datasets 
This hypothesis tests whether the compensating surplus values for the development of 
specific  wind power, biomass or nuclear power scenarios will be equal across the 
ENGLSH and SCOTTISH datasets. 
Wind 
— H3 : CS SEENGLAND 	CS SCOTLANDWind  -- CS 
where CS sEENGLA
NDWind 
 ' CS SCOTLANDWind  are the compensating surplus values for the wind 
power scenario estimated from the ENGLISH and SCOTTISH datasets respectively. 
The compensating surplus is estimated as: CS =  [Vo — 	where priceis the 
( 
1
, 
price 
price coefficient, I70 represents the utility of the current situation and I; the utility of 
any new scenario that can be described by the attribute levels used in the experimental 
design. 
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Hypothesis 3 is tested using the non-overlapping confidence intervals approach (Park, 
Loomis and Creel 1991). Table 4.11 presents the compensating surplus values estimated 
for a number of wind, biomass and nuclear scenarios that differ in the levels of 
attributes and constitute a move from the current energy mix. These scenarios were 
selected to represent exploratory best case, intermediate and worst case scenarios for 
each energy source. The ASCs (and their interactions) have been included in the CS 
estimation only if they were statistically significant and would thus add to overall 
utility. 
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Table 4.11: Welfare estimates for SE ENGLAND & SCOTLAND 
Move from Current Energy SE ENGLAND SCOTLAND Optimally POOL 
Mix: CS (95% CI)' CS (95% CI) CS (95% CI) 
To Wind scenario 1 (10miles, £306.79*** £315.48*** £398.98*** 
No change in local 
biodiversity, 98% CO2 
reduction, 5832ha) 
(£225.714387.86) (£179.004451.96) (£295.324502.65) 
To Wind scenario 2 (Smiles, £277.24*** £272.15*** £360.44*** 
No change in local 
biodiversity, 90% CO2 
reduction, 5832ha) 
(£203.63-£350.84) (£148.824395.48) (£264.08-£456.80) 
To Wind scenario 3 (lmile, £264.66*** £248.06*** £343.18*** 
Less local biodiversity, 90% (£193.614335.71) (£128.874367.26) (£248.154438.21) 
CO2 reduction, 5832ha) 
To Biomass scenario 1 £264.00*** £100.53 £315.28*** 
(10miles, More local 
biodiversity, 90% CO2 
reduction, 816000ha) 
(£180.844347.16) (£-40.824241.89) (£206.23-£424.33) 
To Biomass scenario 2 £179.13*** £4.33 £208.89*** 
(Smiles, More local 
biodiversity, 50% CO2 
reduction, 816000ha) 
(£115.864242.40) (£-99.284107.95) (£120.794296.99) 
To Biomass scenario 3 (lmile, £166.55*** £-19.75 £191.62*** 
Less local biodiversity, 50% (£105.434227.68) (£-139.36499.85) (£104.09-£279.16) 
CO2 reduction, 816000ha) 
To Nuclear scenario 1 £258.29*** £156.97** £321.91*** 
(18miles, No change in local 
biodiversity, 95% CO2 
reduction, 568ha) 
(£173.764342.82) (£16.814297.13) (£198.444445.38) 
To Nuclear scenario 2 £224.49*** £100.53 £276.78*** 
(10miles, No change in local 
biodiversity, 90% CO2 
reduction, 568ha) 
(£150.064298.93) (£-40.824241.89) (£161.754391.82) 
To Nuclear scenario 3 £208.77*** £70.43 £255.21*** 
(Smiles, Less local 
biodiversity, 90% CO2 
reduction, 568ha) 
(£138.234279.32) (£-82.234223.08) (£142.394368.02) 
*** 
' significant at 1% and 5% level respectively;a 95% CI calculated using the Delta method 
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Comparing the SE ENGLAND and SCOTLAND total welfare values, we observe that 
for most low-carbon scenarios, ENGLISH respondents attach higher values, while for 
the biomass scenarios and the less favourable nuclear scenarios the SCOTTISH CS 
values are statistically insignificant and cannot be meaningfully compared. When 
looking at the respective confidence intervals, we observe that they partly or totally 
overlap for all scenarios, which suggests that the two samples share similar total welfare 
values for the different scenarios. Therefore, Hypothesis 3 cannot be rejected on the 
basis of the presented low-carbon scenarios. A possible implication of this finding 
would be the suitability of these values for benefit transfer purposes since the 95% CI 
for the optimally pooled model and either geographical area are not statistically 
different from each other (Morrison et al. 1998). Moreover, it agrees with previous CE 
studies where the welfare measures were similar across sites (Hanley et al. 2006; 
Morrison et al. 1998). However, it should be noted that for the wind and nuclear 
scenarios 2 and 3, the selected `CO2 emissions reductions' levels fall outside the range 
of the CE attributes levels and therefore their comparison between the datasets for these 
scenarios should be treated with caution. 
4.5.3 'Best fit' models for SE ENGLAND and SCOTLAND 
As explained in section 4.5.2.1, the rejection of Hypothesis 1 indicates that there are 
different underlying factors behind the formation of preferences in SE ENGLAND and 
SCOTLAND. This in turn implies that UK public acceptability of low-carbon power 
generation technologies should not be treated as homogeneous as different factors are 
likely to drive or hinder it in each country; hence these factors should be examined 
separately in order to target communication and engagement strategies accordingly. 
Moreover, it is advisable for policy purposes to elicit separate marginal and aggregate 
benefits for each country to be used in cost-benefit analysis. To this end, we estimated a 
`best fit' RPL model for SE ENGLAND and SCOTLAND (section 4.5.3.1) and the 
associated WTP and CS values for each country (sections 4.5.3.2 and 4.5.3.3 
respectively). 
4.5.3.1 'Best fit' preference determinants for SE ENGLAND and SCOTLAND 
Table 4.12 presents the determinants that explain best preferences in each country. 
It should be noted here that as we wish to capture the effect of each variable on 
preferences for each energy option, we interacted each explanatory variable with the 
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respective ASC (i.e. ASCW*income; ASCB*income; ASCN*income etc.). Therefore, 
some of the variables included in Table 4.12 may significantly affect preferences for 
one of the energy options, while they may have no significant effect on preferences for 
the other energy sources. For example, variable 'education' is statistically significant 
for the case of wind power and biomass, but not for the case of nuclear power; however, 
all three variables are included in the SCOTTISH model in Table 4.12 to show what 
effect education might have on preferences for wind, biomass and nuclear power 
separately. 
Table 4.12: Weighted' 'Best fit' RPL results for SE ENGLAND & SCOTLAND 
SE ENGLAND (1) SCOTLAND (2) 
Variable Coeff z-stat. Coeff z-stat. 
Mean 
ASCW -8.38 -4.7 *" -1.05 -0.5 
ASCB -6.88 -3.5 *** -1.23 -0.5 
ASCN -4.03 -2.0 ** -0.74 -0.3 
Distance 0.08 3.4 *** 0.06 2.2 ** 
Nochange (in biodiversity) -0.15 -1.0 0.18 1.3 
More (biodiversity) 0.16 0.4 0.09 0.2 
Emissions' reduction 0.04 5.8 *** 0.03 3.5 *** 
Billlncrease -0.03 -9.3 *** -0.01 -4.3 *** 
IncomeMid*W 1.86 2.3 ** 
IncomeHigh*W 0.89 1.2 
IncomeMid*B 1.64 2.1 ** 
IncomeHigh*B 0.48 0.6 
IncomeMid*N 1.72 1.9 * 
IncomeHigh*N 0.95 1.1 
Income*W 0.01 6.1 *** 
Income*B 0.01 5.1 *** 
Income*N 0.01 4.8  *** 
Education*W -0.03 -1.8 * 
Education*B -0.05 -3.3 *** 
Education *N -0.004 -0.3 
Male*W -2.33 -2.9 *** 
Male*B -1.58 -1.8 * 
Male*N -0.75 -0.8 
Know*TypelnfoW*W 0.06 1.7 * 0.06 1.5 
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SE ENGLAND (1) SCOTLAND (2) 
Variable Coeff. z-stat Coeff. z-stat. 
Mean 
Know*TypelnfoB*B 0.09 2.0 ** 0.06 1.1 
Know*TypelnfoN*N 0.08 2.0 ** 0.16 2.4 ** 
Live Wind*W -2.26 -2.1 ** 
Live Wind*B -1.38 -1.4 
LiveWind*N -3.08 -2.7 *** 
SeeOnShoreW*W 1.01 2.1 ** 
SeeBiomass*B 0.85 1.5 
SeeNuclear*N -0.02 -0.04 
InvRenewable*W 1.13 2.7 *** 
InvRenewable*B 1.06 2.6 ** 
InvRenewable*N -0.03 -0.1 
IndBehaviour*W 1.67 3.7 *** 
IndBehaviour*B 1.18 2.7 *** 
IndBehaviour*N 1.47 3.1 *** 
AddressCChangeInternationally*W -1.44 -2.6 *** 
AddressCChangeInternationally*B -1.31 -2.2 ** 
AddressCChangeInternationally*N -1.59 -2.6 *** 
Env.ProblemsPriority*W 1.62 2.9 *** 
Env.ProblemsPriority*B 1.62 2.9 *** 
Env.ProblemsPriority*N 1.41 2.4 ** 
St. Deviations  
Distance 0.17 5.7 *** 0.19 5.1 *** 
Nochange -0.53 -1.7 0.67 2.3 ** 
More 1.22 2.9 *** 1.05 2.3 ** 
Emissions' reduction -0.03 -5.7 *** 0.12 8.4 *** 
Prob > chi2 0.00 0.00 
Log-likelihood -583.6 -721.8 
Pseudo R2 0.70 0.33 
Adjusted R2 0.21 0.17 
Observations 376 245 
apweight=median income'; 	significant at 1%, 5% and 10% level respectively 
bThe sign of the estimated st. deviations is irrelevant: interpret them as being positive (Hole 2007) 
Except for the effect of attributes, for which the same discussion as in section 4.5.2 
applies, the estimated 'best fit' models indicate that very different factors explain 
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ENGLISH and SCOTTISH preferences; SCOTTISH preferences are guided more by 
socio-economic characteristics, such as respondent's income, education and gender, 
and views about climate change as a problem of governments; ENGLISH preferences 
are guided more by respondent's prior knowledge and experience with wind, biomass 
and nuclear power, beliefs about the role of renewable energy and of individual 
involvement in climate change mitigation. Moreover, the coefficients of all ASCs are 
significant and negative in SE ENGLAND, which suggests that larger land 
requirements (and other prior beliefs) are expected to negatively influence ENGLISH 
preferences for all three low-carbon sources. 
The differences in the effect of prior familiarity on preferences need some further 
explanation. Prior knowledge and information on wind, biomass and nuclear power is 
a highly significant choice determinant in SE ENGLAND; respondents with perceived 
higher knowledge and with mostly positive information are more likely to prefer these 
sources over the current energy mix. On the other hand, only prior knowledge and 
positive information on nuclear power affect SCOTTISH preferences for this energy 
source. The SCOTTISH sample was overall more knowledgeable of all three energy 
sources but it had access mostly to negative information on wind and nuclear power 
(and to mostly balanced information on biomass) compared to the SE ENGLAND 
sample; therefore, it is likely that more positive information on nuclear power can 
increase SCOTTISH acceptability, while additional information on wind power and 
biomass would not help forming preferences. The former result agrees with Jun et al. 
(2010) who report that nuclear acceptability increases with information on the safety 
and environmental benefits of the source. On the other hand, there is scope for the 
provision of additional information to ENGLISH residents considering their initial 
relatively low levels of familiarity with wind, biomass and nuclear power. 
Apart from prior knowledge, proximity to energy sources is another significant 
preference determinant. ENGLISH respondents that had lived near a wind farm in the 
past were less likely to choose a low-carbon option over the current energy mix, i.e. this 
experience negatively affected their attitudes. SCOTTISH respondents that had seen a 
wind farm in the past were more likely to choose the wind option over the status-quo, 
while familiarity with biomass or nuclear power stations had no effect on their choices. 
The latter finding agrees with the characteristics of our samples, where the SCOTTISH 
sample had significantly more experience with low-carbon technologies compared to 
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the ENGLISH sample and had thus more opportunities to familiarize itself with wind 
farms and form positive attitudes towards them; and it agrees with previous literature on 
the role of experience in public acceptability (Ladenburg 2009; Eltham, Harrison and 
Allen 2008). 
4.5.3.2 'Best fit' WTP values for SE ENGLAND and SCOTLAND 
Table 4.13 below presents the 'best fit' WTP attributes values for each country, 
estimated as: WTP (DISTANCE) = 
( 
r" DISTANCE  
Pe. 
The value attached to the technology label (termed ASCW, ASCB and ASCN) is 
estimated as: WTP(ASCWsEENO= 
(ASCW incomenrii1W * (avincomemid) + fl,,„„,07,,,*(avknowtypw)+ ... + 13 indbehavW* (avindbehav)) 
fidedricitybill 
i.e. including the statistically significant ASC for wind power and all the statistically 
significant interactions with ASCW multiplied by the respective mean value of the 
variable. 
Table 4.13: 'Best fit' WTP values for SE ENGLAND & SCOTLAND 
SE ENGLAND 
WTP (95% CD' 
SCOTLAND 
WTP (95% CI) 
Distance (per mile) £2.96*** £5.50** 
(£1.18-£4.73) (£0.16-£10.84) 
No change in local biodiversity £-5.68 £15.82 
(from baseline 'less biodiversity') (£-16.85-£5.48) (£-10.53-£42.17) 
More local biodiversity £6.08 £7.84 
(from baseline 'less biodiversity') (f-20.56-£32.72) (£-58.54-£74.23) 
CO2 emissions reduction (per %) £1.55*** £2.56*** 
(0.9542.15) (£0.93-£4.20) 
ASCW £169.29*** £168.50** 
(£94.09-£244.49) (£1.48-£335.51) 
ASCB £144.58** £124.51 
(00.584218.57) (£-28.90-£277.90) 
ASCN £110.66 £174.64* 
(£-30.26-£251.60) (£-11.20-£360.50) 
....m.. 	.. 
" significant at 1%, 5% and 10% level respectively; a95% CI calculated using the Delta method 
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ENGLISH and SCOTTISH respondents' WTP for every mile that wind farms, biomass 
and nuclear power stations are located further away from their homes is on average 
£2.96 and £5.50 respectively; for every percentage of carbon emissions' reductions 
£1.55 and £2.56 respectively, ceteris paribus; the statistically non-significant WTP for 
the biodiversity levels does not allow us to make any inferences for this attribute. 
In addition, ENGLISH respondents attach a significant value to having electricity 
produced from wind power and biomass per se (apart from their attributes) and 
SCOTTISH respondents to wind and nuclear power. It should be noted here, that the 
WTP values for the technologies themselves are positive as they measure the effect of 
all observed (and unobserved) factors on preferences for each technology, except for 
the attributes. On the contrary, the sign of the coefficient for the individual ASCs 
measures the net effect of the technology name and of its unobserved associations not 
captured by the rest of the variables included in model estimation (and which for SE 
ENGLAND is significant and negative). 
4.5.3.3 'Best fit' total welfare values for SE ENGLAND and SCOTLAND 
Table 4.14 below presents the 'best fit' estimated compensating surplus values for each 
country. These represent exploratory best case, intermediate and worst case scenarios 
for producing 20% of total electricity from wind, biomass or nuclear power, i.e. for a 
move from the current energy mix. The compensating surplus formula used is: 
CS = 
1 1 
[vo — 
   
price j 
where fi price is the price coefficient, Vo represents the utility of the current situation and 
V1 the utility of any new scenario that can be described by the attribute levels used in 
the experimental design. The alternative-specific constants (and their interactions with 
attitudinal variables) have been included when estimating CS values only for those 
cases where they are statistically significant and represent thus a significant addition to 
overall utility. 
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Table 4.14: 'Best fit' welfare estimates for SE ENGLAND & SCOTLAND 
Move from Current Energy Mix: SE ENGLAND 
CS (95% CI)' 
SCOTLAND 
CS (95% CI) 
To Wind scenario 1 (10miles, No £297.54*** £375.80*** 
change in local biodiversity, 98% (£215.444379.63) (£184.14-£567.46) 
CO2 reduction, 5832ha) 
To Wind scenario 2 (Smiles, No £270.33*** £327.80*** 
change in local biodiversity, 90% (£193.50-£347.17) (£148.78-£506.81) 
CO2 reduction, 5832ha) 
To Wind scenario 3 (lmile, Less £258.50*** £305.80*** 
local 	biodiversity, 	90% 	CO2 
reduction, 5832ha) 
(£183.22-£333.75) (£127.52-£484.07) 
To Biomass scenario 1 (10miles, £260.42*** £186.80*** 
More local biodiversity, 90% CO2 
reduction, 816000ha) 
(£173.40-£347.45) (£150.73-£339.11) 
To 	Biomass 	scenario 	2 	(Smiles, £183.60*** £56.72 
More local biodiversity, 50% CO2 
reduction, 816000ha) 
(£110.54-£256.66) (£-49.50-£162.95) 
To Biomass scenario 3 (lmile, Less £171.75*** £34.73 
local 	biodiversity, 	50% 	CO2 
reduction, 816000ha) 
(£99.70-£243.81) (£-86.28-£155.74) 
To Nuclear scenario 1 (18miles, No £147.29*** £418.24*** 
change 	in local biodiversity, 	95% (£89.99-£204.60) (£183.35-£653.14) 
CO2 reduction, 568ha) 
To Nuclear scenario 2 (10miles, No £115.85*** £361.43*** 
change 	in 	local biodiversity, 	90% (£64.41-£167.28) (£144.64-£578.22) 
CO2 reduction, 568ha) 
To Nuclear scenario 3 (Smiles, Less £101.04*** £333.94*** 
local 	biodiversity, 	90% 	CO2 
reduction, 568ha) 
(£49.44-£152.63) (£121.41-£546.47) 
significant at 1% and 5% level respectively; a95% CI calculated using the Delta method 
ENGLISH respondents are willing to pay, holding all other things constant, between 
£297.54 and £258.50 for having 20% of UK total electricity produced by wind power 
projects that would possess the characteristics presented above; between £260.42 and 
£171.75 by biomass; between £147.29 and £101.04 by nuclear power. SCOTTISH 
respondents are willing to pay between £375.80 and £305.80 for having 20% of UK 
total electricity produced by wind power projects; about £186.80 by biomass; between 
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£418.24 and £333.94 by nuclear power. Nevertheless, the above figures should be 
treated with caution as the selected CO2 emissions levels for wind and nuclear scenarios 
2 and 3 fall outside the respective CE attributes levels. 
4.6 Aggregate benefits 
The total welfare values estimated for different low-carbon scenarios to produce 20% of 
UK total electricity by 2020 provide an indication of how much the public values the 
total benefits from the development of these sources. This section presents an 
exploratory comparison of the total costs and benefits in each country associated with 
having electricity produced from wind, biomass or nuclear power in each country. The 
welfare estimates from the 'best fit' ENGLISH and SCOTTISH models (see Table 4.14) 
are employed and in particular the lower bound of the 95% confidence intervals for each 
energy scenario in order to get a more conservative estimate. 
The time element for a proper CBA using our case study presents difficulties as it 
would require the selection of a social discount rate for the total benefits and data on the 
flow of costs over time (which are likely to rise or fall over time depending on the 
efficiency of the source, its technological advancements, the price of conventional fuels 
etc.), which go beyond the aims of this thesis. Therefore, several assumptions have to be 
made, always keeping in mind the exploratory nature of this cost-benefit comparison. 
First, we assume that total benefits accrue annually until the year 2020 without 
discounting (and will thus be overestimated). Moreover, the UK total demand for 
electricity by 2020 is estimated to be around 381 billion kWh47 with 20% of it being 
around 76.2 billion kWh (DTI 2007a). Levelised cost estimates48 for onshore wind 
power range between £0.03-£0.08/kWh (Committee on Climate Change 2008); for 
dedicated biomass plants between £0.025-£0.06/kWh and for co-firing between £0.02-
£0.035/kWh (IEA 2007a); for nuclear power between £0.04-£0.05/kWh (Committee on 
Climate Change 2008). Table 4.15 presents the estimated total costs and benefits per 
country. 
47 Total electricity demand is estimated between 415 TWh and 352 TWh by 2020 depending on the 
implementation of a carbon price (DTI 2007a). In our analysis we use the case where a low carbon price 
is imposed on the power generation sector. 
48 Levelised cost includes the capital cost of plant construction, the cost of fuel and maintenance and 
operating costs. In the case of intermittent sources, such as wind power it also includes the cost of standby 
generation (Royal Academy of Engineering 2004). 
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Table 4.15: Total costs and benefits for SE ENGLAND & SCOTLAND 
SE ENGLAND 	SCOTLAND 
Wind power 
Biomass 
Nuclear power 
Total benefits 
£15.2-£17.9 billion 	f6.6-£9.5 billion 
£8.3-£14.4billion 	f1.8-£7.8 billion 
f4.1-£7.5 billion 	f6.3-£9.5 billion 
Total costs 
£2.3-£6.1 billion 
£1.5-£4.6 billion 
£3-£3.8 billion 
Overall, aggregate benefits significantly exceed total costs for substituting 20% of the 
current energy mix with low-carbon sources; however, for the all the reasons mentioned 
previously, these figures should be treated as illustrative of the potential uses of the 
WTP and CS data, rather than be taken at face value. 
4.7 Conclusions 
This chapter reports the results of a labelled choice experiment survey implemented in 
SE England and Scotland measuring public preferences for the use of on-shore wind 
power, biomass and nuclear power in the power generation sector. The aim of this 
research was to compare the preferences of these two populations that have differing 
levels of familiarity with and proximity to wind, biomass and nuclear power and thus 
investigate regional effects and the effect of familiarity on public acceptability. 
This is one of the very few studies to present simultaneously wind, biomass and nuclear 
power as alternative electricity options in a choice experiment and is expected to add to 
previous valuation literature that has focused on these technologies separately. 
Moreover, it is one of the very few CE studies on nuclear power and one of the very few 
valuation studies on biomass worldwide, while it enriches the very few UK-based 
valuation studies on energy technologies. The main findings are summarized below 
together with any limitations of this empirical work and suggestions for future research. 
Our econometric analysis indicates that although SE England and Scottish residents 
share similar preferences in terms of the specific wind, biomass and nuclear 
technologies' characteristics, the underlying motives behind their preferences for the 
wind, biomass and nuclear power options are different (our hypothesis on models 
overall equivalence was rejected). Therefore, from a policy perspective, this finding 
suggests that UK public acceptability of future low-carbon scenarios should not be 
treated as homogeneous but it should be investigated separately in each country; the 
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different drivers and barriers of English and Scottish preferences should be examined 
and targeted separately for an effective communication strategy and for increasing 
public acceptability. 
In particular, both samples prefer energy options that would be located far away from 
residential areas and would lead to significant CO2 reductions. A significant finding 
with respect to the location of energy projects is also that individuals would prefer 
distant locations mainly due to the health and safety concerns associated with the 
technologies and not only because of possible visual impacts, as suggested by previous 
literature. Moreover, biodiversity impacts are not valued highly in either sample; 
however, the insignificance of this attribute may be the result of particularly high taste 
variation among our sampled populations. Furthermore, land requirements for the 
expansion of low-carbon technologies significantly and negatively affect English 
attitudes, while they have no effect on Scottish preferences. 
Apart from the attributes, different factors affect preferences in the two countries: 
Scottish preferences are guided more by socio-economic characteristics, such as 
respondent's income, education and gender and views about climate change as a 
problem of governments, whereas English preferences are guided more by respondent's 
prior knowledge and experience with wind, biomass and nuclear power, beliefs about 
the role of renewable energy and of individual involvement in climate change 
mitigation. Specifically, the observed differences in the effect of prior familiarity are 
quite interesting. They suggest that there is potential for the dissemination of additional 
information to the English population, who has relatively low knowledge of low-carbon 
technologies, and which could increase acceptability; at the same time, they suggest that 
only additional information on nuclear power could possibly have an effect on Scottish 
nuclear preferences, as the Scottish overall high knowledge of wind power and biomass 
has sufficiently shaped preferences for these energy sources. In addition, proximity to 
and widespread familiarity with wind farms seems to positively affect Scottish attitudes 
towards this technology; on the other hand, among the significantly less experienced 
English sample, a prior experience with wind farms negatively affect preferences for 
any low-carbon project. These two last findings thus emphasize the need for promoting 
public engagement with low-carbon technologies as a way to increase their 
acceptability. 
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The estimated implicit prices for changes in the attributes' levels in the two 
geographical areas are similar as explored by their overlapping 95% confidence 
intervals. Moreover, the estimated total welfare measures for changes from the current 
energy mix to different wind, biomass and nuclear power scenarios are statistically not 
different between the two areas. The above findings suggest that marginal and total 
economic values for the presented low-carbon technologies and their attributes converge 
between the two areas despite the different factors underlying respondents' preferences. 
Nevertheless, as a result of the significantly different preference determinants, it would 
be advisable to estimate separate marginal and aggregate benefits in each country 
attached to the attributes and to the expansion of wind, biomass and nuclear power 
respectively. Indicatively from our 'best fit' models, SE England respondents are 
willing to pay £297.54 annually on top of their electricity bill for a best case wind 
power scenario to produce 20% of total UK electricity by 2020, £260.42 for biomass 
and £147.29 for nuclear power. Scottish respondents are WTP annually £375.80, 
£186.80 and £418.24 for wind, biomass and nuclear power respectively. 
This research contributes to the valuation literature on energy technologies by providing 
an insight into the possible differences in UK public preferences for wind, biomass and 
nuclear power as power generation sources and by adding to the scarce literature on 
nuclear power and biomass. However, some caveats of this research should be noted. 
Firstly, our English and Scottish samples are not representative of the target population; 
secondly our English sample is an urban sample rather than a rural sample, which would 
be more likely to act as a host of future large-scale low-carbon energy project; hence, 
the estimated WTP and total economic values should be treated as indicative rather than 
used directly for policy purposes. The derivation of representative marginal and 
aggregate benefits would allow for a proper cost-benefit analysis of different wind, 
biomass and nuclear power scenarios that could inform policy-making; furthermore, a 
further examination of the safety and health concerns, in the form of additional 
attributes in the CE task, would offer useful information on how public preferences are 
affected by these concerns and on the values that the public attaches to reductions in 
them; finally, considering the significant effect of prior knowledge on preferences, it 
would be useful for future research to further investigate the effect of energy-related 
information on public attitudes. 
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CHAPTER 5: ASSESSING THE EFFECT OF TECHNOLOGY LABELS ON 
PREFERENCES 
Summary 
This chapter investigates the effect of using labelled versus generic alternatives in CEs; 
specifically it assesses the effect of energy technologies labels on the underlying 
choices, the estimated implicit prices for the technology attributes and the total 
economic values attached to the provided environmental benefits. Our results suggest 
that the inclusion of labels acts as an additional information vehicle to respondents, who 
seem to base their preferences on both the attributes and the technology name in the 
case of the labelled CE, while they focus only on the attributes in the case of the 
unlabelled CE. Our investigation aims to enrich the very scarce environmental valuation 
literature on the subject by presenting the case of a multidimensional environmental 
good that is often associated with strong prior beliefs and emotions. 
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5.1 Introduction 
When setting up a choice experiment, the researcher is confronted with the question of 
whether to use labelled (e.g. wind power, biomass) or unlabelled/generic alternatives 
(e.g. energy option A, energy option B) within the choice sets. This question is 
important as labels in alternatives convey explicit or implicit information to 
respondents, affecting thus their choices, and require different design and data analysis 
considerations. The decision therefore relates mainly to the objectives of the SP study. 
Bennett (1999) suggests that labelled CEs are more appropriate when the mechanisms 
of achieving the proposed environmental policy are of interest. Labels, which may be 
the name of a location, policy or the brand of a product, communicate additional 
information to respondents on the alternatives' qualities, besides the information 
presented by the attributes and their levels. Labels may act as proxies of omitted 
attributes when individuals hold prior beliefs and assumptions about the label or may be 
associated with emotions that are not attributed to specific characteristics of the good 
(Blarney et al. 1999). With respect to the former issue of labelled CEs, Hensher, Rose 
and Greene (2006) argue that a careful selection and definition of all relevant to the 
good/policy attributes should minimize any problems or bias arising from respondents' 
uncontrolled inferences about the good/policy. As far as emotional associations are 
concerned, their presence in choices may be desirable in some cases of environmental 
goods as it can represent the emotional framework in which preferences are formed. 
Labelled experiments are also considered to resemble actual choice situations better, 
thus increasing the predictive validity of choice experiments (Blarney et al. 2000). In 
general, labelled alternatives, through the inclusion of alternative specific constants in 
the estimation function, can capture any prior beliefs about the alternatives and labels 
(together with any other systematic unobserved effects) resulting in a statistical model 
that predicts preferences as a function of the attributes and the labels that define the 
environmental good (Blarney et al. 2000; Rolfe, Bennett and Louviere 2000). In 
addition, it is often argued that labelled choice experiments can help reduce the 
cognitive burden on respondents (Huybers 2004) who are provided with a distinct 
informational cue to base their choices; labels are essentially viewed as an attribute of 
the choice experiment whose levels remain constant, i.e. they have one level only. 
On the other hand, the inclusion of labelled alternatives can reduce respondents' 
attention to the attributes and prompt them to choose on the basis of labels only 
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(Bennett and Blarney 2001), which in turn can result in 'weak' implied trade-offs 
between attributes and in lexicographic preferences with respondents using 'rules of 
thumb' for their choices (Hensher, Rose and Greene 2006; Bennett and Blarney 2001). 
From a policy perspective, these possible issues with labelled experiments may not be 
desirable, especially if the main policy interests are the benefits attached to changes in 
environmental impacts/attributes and the implied ranking/relative importance to the 
public of the policy characteristics. In this case, the use of generic alternatives is 
advisable, because within an unlabelled CE respondents are forced to pay attention to 
the attributes, the changes in their levels and the differences in policy options and may 
thus express more informed preferences for the options. From a design perspective, 
unlabelled CEs do not require the identification and construction of all available 
alternatives within the universal set of alternatives (Hensher, Rose and Greene 2006), as 
sufficiently broad attribute ranges allow for the presentation of all possible available 
alternatives. Moreover, unlabelled alternatives are less likely to suffer from a violation 
of the IIA property, i.e. the relative probabilities of two options being chosen remain 
unaffected by the presence/absence of other alternatives, whereas the inclusion of labels 
can result in such a violation as respondents' prior views associated with the label may 
be correlated with the alternative's attributes (Hensher, Rose and Greene 2006). 
From their construction labelled CEs have attributes and attribute levels that will vary 
(all or some) with each alternative in order to (i) present policy options that involve 
differing levels of attributes and (ii) avoid unrealistic combinations of attributes, levels 
and labels, as opposed to unlabelled CEs where alternatives will share the same 
attributes and levels. Labelled CEs allow hence the estimation of alternative-specific 
coefficients for changes in attribute levels, while unlabelled experiments allow the 
estimation of common (generic) coefficients, i.e. one single parameter for each attribute 
level independent of the number of available alternatives. However, as Hensher, Rose 
and Greene (2006) note, it is not uncommon to estimate generic coefficients from 
labelled experiments, a decision that will depend on the objectives of the SP study. 
What is important though, are the design implications in terms of required degrees of 
freedom (fewer in generic parameters estimation), orthogonality (generic estimation 
requires within-alternatives orthogonality while alternative-specific estimation requires 
across-alternative orthogonality) and size of factorial design (larger in alternative-
specific estimation, all other things equal) (Hensher, Rose and Greene 2006). Overall, it 
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becomes evident that labelled and unlabelled CEs possess different characteristics and 
the study's objectives are those that will probably guide the choice between them. 
Previous research within the marketing literature has explored the role of labels and 
brand names on purchase intentions for private commodities, mostly with the use of 
conjoint analysis. Labels are an important aspect of the overall commodity package as 
they can convey information about the product's attributes, while brand names are used 
to differentiate between fairly similar products in the same market and can represent 
consumers' perceptions of a particular firm (Chocarro, Cortiras and Elorz 2009). In 
other words, labels and brand names can provide both explicit information and 
inferences about a product's characteristics in addition to the product's attributes. As the 
marketing literature on labels and brands is quite extensive (e.g. Guerrero et al. 2000; 
Cardello, Bell and Kramer 1996; Keown and Casey 1995), only some examples of it are 
presented here. 
Daillant-Spinnler and Issanchou (1995) found a significant influence of a commercial 
label on consumers' acceptability of a cream cheese product compared to its unlabelled 
counterpart and a direct relationship between acceptability of the labelled cream cheese 
of varying fat levels and consumers' subjective classification as high, medium or low-
fat users. The same findings are observed in the study of Bowera, Saadatb and Whittenc 
(2003) who found that label information on the origin, price and nutritional benefits of a 
new spreading fat had a significant effect on consumers' WTP for the product. On the 
other hand, Mueller et al. (2009), in a CE study, found that when confronted with a wine 
label and the wine bottle price, consumers tend to focus mostly on the price with wine 
labels having about a 33% impact on wine choice relative to price, a fairly moderate 
effect. Allison and Uhl (1964) investigated the effect of brand identification on 
consumers' evaluations of a beer product and provided drinkers with unlabelled and 
labelled bottles of beer. There were significant differences not only in overall taste 
evaluations attributed to the presence or not of the beer brand name, but also between 
labelled beers with some brands being rated higher than others, a clear indication of a 
strong brand effect on consumer preferences. The Carneiro et al. (2005) study on the use 
of soybean oil labels shows that the familiar brand name relatively affected purchase 
intention for about half of the questioned consumers, who regarded the familiar soybean 
oil as having better quality than the unfamiliar one and thus the brand acted as a 
purchase driver. Ares, Gimenez and Deliza (2009), in their conjoint study of yoghurt 
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choices, confirm the importance of a familiar brand name, together with price and 
health information, on choices, while Vickers (1993) found that brand name had only a 
small influence on purchase intentions for strawberry yoghurt. 
Within the valuation literature of public goods the role of labels in choice experiments 
has not been widely researched; in fact the literature is very scarce with only a few 
studies on the use of labelled versus unlabelled alternatives. Blarney et al (2000), in a 
survey about tree retention policies in the Desert Uplands, Australia, presented a split 
sample of respondents with either an unlabelled (generic) alternative choice model or 
with a labelled (alternative-specific) choice model, that specified alternatives as 'current 
retention level', '20% increased tree retention' and '30% increased tree retention'. Their 
analysis shows that the use of policy labels reduces the attention respondents give to the 
attributes and that the implicit prices (WTP values) of attributes were lower in the 
labelled than in the generic alternative choice model, while there were no significant 
differences in attribute parameters and compensating surpluses in both models. The 
authors argue that labels had an effect on choices as respondents seem to choose their 
preferred label (and thus pay reduced attention to the attributes in the labelled 
experiment), except for the case where their preferred labelled alternative has an 
`unacceptable' attribute level. On the other hand, Huybers (2004) in a split-sample 
study, from the tourism literature, about preferences for short-break holiday destinations 
in Australia found significant differences between the estimated labelled and generic 
model parameters; and that the labelled choice experiment produced higher implicit 
prices than the generic one, while the latter produced estimates with smaller confidence 
intervals and hence seems to provide more reliable estimates in this case-study. In 
addition, when comparing the estimated market shares for each destination, with actual 
market share figures, the labelled choice experiment performed better than the generic 
one in predicting the shares. 
Furthermore, the study by Itaoka et al. (2006) elicited public WTP for the reduction in 
mortality risks from power generation and examined the effect of the fossil fuel and 
nuclear power label on WTP. Their results show evidence of a labelling effect in the 
case of fossil fuel electricity generation where WTP in the presence of labelled 
alternatives was about 40% lower than in the unlabelled choice experiment, while the 
nuclear power label had no effect on WTP for the reduction in mortality risks from 
nuclear power. Czajkowski and Hanley (2009) investigated the role of labels in scope 
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effects using a CE survey on the protection of forest biodiversity. The authors first 
compare the significance of an unlabelled alternative versus a labelled alternative within 
the same choice set, through the statistical significance of the ASC for the label, and 
conclude that there is a significant effect of the label. In terms of scope effects, the study 
finds significant differences between welfare measures of compensating variation (CV) 
for the high protection level and the low protection level when the estimated value of 
the label is included in the CV value and non-significant differences when the value of 
the label is not included. Finally, de Bekker-Grob et al. (2009) offer a comparison of 
labelled and unlabelled choice experiments in terms of their convergent validity and 
with reference to the health economics literature. The study finds a low convergent 
validity between the two discrete choice experiments and that a significant number of 
respondents in the labelled experiment survey focused only on the treatment labels and 
ignored the attributes. 
From the above review of the public/environmental goods' valuation literature, it 
becomes evident that the results on the effects of labels on CM estimates depend on the 
policy/good evaluated and are thus not conclusive; hence more empirical studies are 
necessary to test for label effects on the valuation of environmental goods, which 
possess different characteristics compared to private goods, in order to be able to draw 
conclusions. The research presented in this chapter aims to add to the very few existing 
environmental goods' studies by testing the effect of labels on a different environmental 
good/policy that is multidimensional and may cause strong emotional associations, as 
opposed to most previous studies that valued more 'neutral' environmental goods. 
Specifically, we elicit public preferences for the use of low-carbon energy sources and 
investigate the underlying drivers of choices and public acceptability. Following 
Blarney et al. (2000) we conducted a labelled and an unlabelled choice experiment 
survey to different samples of residents in SE England49 and we aim to examine whether 
the presence/absence of energy technology labels will have an effect on estimated 
attribute parameters, attribute WTP values and overall welfare measures (compensating 
surpluses). The hypotheses to be tested are the following: 
49 Blarney et al. (1999) suggest that there are two ways to conduct the comparison; the first is two include 
the policy names as labels in the labelled experiment and as an attribute in the unlabelled experiment, 
which will vary with the experiment design; the second way is the one used in this chapter, i.e. policy 
names as labels in the labelled experiment and labels removed completely in the generic experiment. 
Each approach has its merits, however we decided to use the second approach, as it does not require 
accounting for any interactions between labels and the other attributes and allows for a simpler design. 
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Hl: Equality of common attributes parameters across LABEL and UNLABEL 
treatments 
H2: Equality of common attributes implicit prices (WTP values) across LABEL and 
UNLABEL treatments 
H3: Equality of overall welfare estimates (compensating surplus values) across LABEL 
and UNLABEL treatments 
The rest of the chapter is structured as follows: section 5.2 describes the UNLABEL and 
LABEL surveys; section 5.3 presents the descriptive statistics of the surveys; section 5.4 
presents the estimated RPL models; section 5.5 presents the research hypotheses and a 
discussion on the results of their testing; and section 5.6 concludes the chapter providing 
a summary of the main findings. 
5.2 Study design and implementation 
We conducted an unlabelled and a labelled choice experiment study in SE England with 
the aim to investigate the effect of technology labels on preferences, WTP values and 
total welfare measures. The design and implementation of the studies is presented in the 
next sections. 
5.2.1 UNLABEL and LABEL CE survey design 
The UNLABEL CE study presented the alternatives in a generic manner as 
Electricity from low-carbon sources', whereas the LABEL CE study as 'Electricity 
from WIND', 'Electricity from BIOMASS' and 'Electricity from NUCLEAR'. Hence, in 
the unlabelled CE, respondents were presented with two generic alternatives that did not 
convey any information on the specific sources that would make up the mix of low-
carbon sources. The baseline alternative in both studies was 'Electricity from the 
current energy mix', which was described to consist of coal and natural gas mainly, 
some nuclear power and renewable sources. The attributes describing the alternative 
energy options are the same in both studies, namely the non-monetary attributes 
`DISTANCE from home', 'local BIODIVERSITY', 'CARBON EMISSIONS reduction', 
`TOTAL LAND' and the monetary attribute 'annual INCREASE IN ELECTRICITY 
BILL'. In order to capture different energy technologies within the unlabelled choice 
task, the attribute ranges had as end-points the lowest and highest figures from the 
alternative-specific attribute ranges of the labelled experiment. In the unlabelled CE the 
`TOTAL LAND' attribute had varying levels, as opposed to the labelled design where 
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the attribute had one alternative-specific fixed level. The experimental design of the 
unlabelled CE employs attributes with generic levels across the alternatives, whereas the 
design of the labelled CE uses alternative-specific attribute levels for most attributes. 
The attributes and their levels in both experiments are presented in Table 5.1: 
Table 5.1: UNLABEL & LABEL CE attributes and levels 
Attribute UNLABEL CE levels LABEL CE levels 
Distance from 0.25 miles, 1 mile, 6 miles, 10 0.25 miles, 1 mile, 6 miles, 10 
home miles (Baseline=l8km) miles 
(Baseline=18 miles) 
Local Less, No change, More Wind: No change, Less 
Biodiversity (Baseline=Less) Biomass, More, Less 
Nuclear: No change, Less 
(Baseline=Less) 
Carbon Reduction by 50%, 90%, 99% Wind: Reduction by 99%, 97% 
Emissions' (Baseline=Reduction by 0%) Biomass: Reduction by 90%, 50% 
Reduction Nuclear: Reduction by 99%, 95% 
(Baseline=Reduction by 0%) 
Total Land 5,832 ha, 816,000 ha, 568 ha Wind: 5,832 ha 
(Baseline= 1,594ha) Biomass: 816,000 ha 
Nuclear: 568 ha 
(Baseline= 1,594 ha) 
Annual increase in 
electricity bill 
£32, £55, £80, £100, (£170)a, 
£200 (Baseline-10) 
£20, £40, £67, £90, £143" 
(Baseline=f0) 
ASCLOWCARBON Takes value 1 for alternative low-
carbon sources, 0 for the baseline 
alternative 
ASCWIND Takes value 1 for alternative wind, 
0 for all other alternatives 
ASCBIOMASS Takes value 1 for alternative 
biomass, 0 for all other alternatives 
ASCNUCLEAR Takes value 1 for alternative 
nuclear, 0 for all other alternatives 
a In the first round of data collection the highest price level was £170; however preliminary examination 
of that dataset indicated the presence of 'fat tails' and it was decided to increase the highest price level to 
£200 in the second round of data collection 
bThe highest bid in the price vector was different in each survey round in order to deal with the presence 
of 'fat tails'. 
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In both studies, before completing the choice cards, respondents were presented with a 
description of the policy scenario, namely that 'In view of the environmental challenges 
caused by climate change, the UK government has recognised that the UK should try to 
reduce its carbon dioxide (CO2) emissions by 2020. One way to work towards this 
reduction (along with other measures) would be to generate 20% of total electricity 
from more low-carbon energy sources by 2020, i.e. from sources that produce less 
carbon emissions. 
In the UNLABEL CE they were told: 'Suppose there are three options that could 
generate 20% of total electricity by 2020 (the other 80% will be generated using the 
current energy mix). Options 1 and 2 use low-carbon enemy sources (e.g. wind power, 
biomass, nuclear power etc.); Option 3 uses the current energy mix (mainly coal and 
natural gas, some nuclear power and renewable sources)'. 
In the LABEL CE they were told: 'In this part of the survey you are presented with 
four options capable of generating 20% of total electricity by 2020 (the other 80% will 
be generated using the current energy mix). Option 1 uses On-shore Wind Power (on 
land); Option 2 uses Biomass; Option 3 uses Nuclear Power; Option 4 uses the 
Current Enemy Mix which relies mainly on coal and natural gas and to a lesser extent 
on nuclear power and renewable sources'. 
They were then presented with a detailed description of the alternatives' attributes and 
were also informed that each choice card was different as a result of different 
technological possibilities, were advised to treat each choice card independently and 
were reminded to consider their household budget constraint and all other things they 
may have liked to spend their money on (Bennett and Blarney 2001). In addition, each 
survey included a detachable description of the attributes to facilitate the completion of 
the CE task. Figure 5.1 presents an example of a generic choice card and Figure 5.2 an 
example of a labelled choice card. 
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Figure 5.1: Example of a choice card with UNLABELLED alternatives 
EXAMPLE Card 
Characteristics Option 1 O. tion 2 0 i tion 3 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
0.25 miles 
[400m] 
18 miles 
[29km] 
Local 
Biodiversity Less More Less 
Carbon Emissions 
only within the 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 0% 
Total Land 
for producing only 
20% of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase 
£200 £55 £0 in Electricity Bill 
I would choose 4 
Figure 5.2: Example of a choice card with LABELLED alternatives 
EXAMPLE Card 
Characteristics O. tion 1 0 s tion 2 0 s tion 3 0 s tion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity 
from Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
0.25 miles 
[400m] 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local 
Biodiversity Less More No change Less 
Carbon Emissions 
only within the 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 95% 
Reduction 
by 0% 
Total Land 
for producing only 
20% of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2167 
football fields 
Annual Increase 
£143 £40 £67 £0 in Electricity Bill 
I would choose Option [...1....] 
5.2.2 Study implementation 
The final UNLABEL CE survey instrument was distributed to one thousand and two 
hundred randomly selected residents in Reading, Berkshire, and Guildford, Surrey, who 
received a survey package (six-hundred questionnaires were distributed in each area) 
during 14th —15th  May, 23rd June and 14th-16th July 2008 over three distribution rounds. 
In total three hundred and fourty-nine usable CE questionnaires were returned after one 
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follow-up reminder sent approximately ten days later, resulting in a response rate of 
29.1% which is acceptable for mail surveys (Bateman et al. 2002). 
The final LABEL CE survey instrument was distributed to one thousand and two 
hundred randomly selected residents in Guildford, Surrey; Reading, Berkshire; and 
Luton, Bedfordshire (four hundred questionnaires were distributed in each area) during 
16th July-18th July, 24th-25th  July and 7th-8th November 2007 over three distribution 
rounds. In total three hundred and seventy-six usable questionnaires were returned after 
one follow-up reminder sent approximately ten days later, resulting in a response rate of 
31.3%. 
5.3 Descriptive statistics 
This section presents a summary of both samples' demographic profile, familiarity with 
different low-carbon energy sources and attitudes towards energy and the environment. 
5.3.1 Socio-economic profile 
Table 5.2 provides an overview of the socio-economic characteristics of participants to 
both CE tasks. Respondents to our UNLABEL survey are 51% male with an average 
age of 45.1 years. Compared to the characteristics of the LABEL CE sample, 
respondents to the UNLABEL CE survey are significantly older, higher educated and 
wealthier. Moreover, there are differences in the percentage of self-employed, 
employed, unemployed and retired individuals, while membership to environmental 
organizations and number of children in the household are similar. Compared to the SE 
England population, our UNLABEL/LABEL respondents are significantly more 
educated and have higher annual household income (mean income of £50,316 and of 
£37,029 versus £35,954), while about 14% of respondents in both datasets were 
members of environmental organizations. 
As our samples' socio-economic characteristics were significantly different from the SE 
England population, different weights were tested in model estimation to account for 
these differences with the most accurate representation being provided when controlling 
for median income in both samples and in the pooled model (see chapter 2 for a review 
of weighting methods). 
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Table 5.2: UNLABEL & LABEL samples' socio-economic characteristics 
Variable UNLABEL 
sample 
LABEL 
sample 
POOL 
sample 
SE England' 
population 
Gender 
Males 50.7%**(**) 45.3%** 47.5%** 49.0% 
Ageb (mean) 45.lyrs**(**) 41.6yrs** 43.0yrs** 46.6yrs 
Education 
College degree or above 67.9%**(**) 56.6%** 61.3%** 30.8% 
Employment 
Self employed' 15.2%**(*.) 14.1%** 14.7%** 10.7% 
Employees 41.0%**(.” 48.4%** 45.3%** 67.5% 
Unemployedd 1.7%**(..) 4.0% 3.1%** 4.3% 
Students 10.3% 9.6% 9.9% n/a 
Retired 18.6%(**) 11.2%** 14.2%** 18% 
Gross annual household 
incomee 
Mean £50,316**(**) £37,029** £42,539** £35,954 
Median £44,950**(**) £34,950** £34,950** £27,811 
Children under 16 y►s 0.56 0.55 0.55 n/a 
/household (mean) 
Member of environmental 
organization 
14.3% 13.5% 13.9% n/a 
Number of observations 349 376 725 8,308,700 
Response rate 29.1% 31.3% 
a Data for 2007/2008, Source: NOMIS/ONS (2009), Note: the figures for SE England are based on 
working age which includes males aged 16yrs to 64yrs and females aged 16yrs to 59yrs. On the other 
hand, our sample is based on individuals of 18 years and over. 
b  Age taken as mid-point of category 
Includes self-employed, those on government-supported training and employment programmes, and 
those doing unpaid family work (ONS 2009) 
d  Includes unemployed and unable to work individuals 
e Income taken as mid-point of category 
** Statistically different at 5% level compared to the SE England population characteristics 
(**)Statistically different at 5% level compared to the LABEL CE sample characteristics 
5.3.2 Knowledge and experience with energy sources 
UNLABEL and LABEL respondents were mostly familiar with wind power, solar, 
hydropower and nuclear power (97%, 96%, 89% and 92% of UNLABEL respondents 
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had heard of these sources respectively; 97%, 95%, 85% and 87% of LABEL 
respondents respectively), while the least familiar energy sources were biomass and 
geothermal with only half and three-fifths respectively of respondents stating that they 
had heard of these sources. These findings indicate that residents in the sampled areas 
continue to be less familiar with biomass despite the one-year gap between the two 
surveys. 
Respondents were also asked about their perceived level of knowledge of wind power, 
biomass and nuclear power (see Table 5.3) and about the perceived type of information 
(mostly positive, mostly negative or balanced) they had access to (see Table 5.3). In 
particular, they were asked to rate their knowledge on a 1 to 5 scale with endpoints 'no 
knowledge at all' and 'a lot of knowledge' and the type of information they had access 
to on a 1 to 5 scale with endpoints 'mostly negative' and 'mostly positive'. Compared to 
our LABEL sample, respondents in the UNLABEL survey were more knowledgeable of 
all three sources; 47.7% stated 'a lot of knowledge' of wind power compared to only 
17.8% in the LABEL survey; 58.7% stated 'some knowledge' and 18.3% 'a lot of 
knowledge' of biomass, whereas 60.4% of LABEL respondents reported 'no knowledge 
at all'; 40.2% reported 'a lot of knowledge' of nuclear power compared to only 27.1% 
of LABEL respondents. 
With the respect to the type of available information, UNLABEL respondents had been 
significantly more exposed to mostly positive information on wind power; significantly 
more exposed to mostly balanced and positive information on biomass; and 
significantly less exposed to negative information on nuclear power. Respondents' 
perceptions of the available biomass information are not surprising and are in 
accordance with the information currently presented on the media, where frequently 
arguments and scientific findings in favour and against biomass resources are published 
(BBC 2009; 2008). 
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Table 5.3: UNLABEL & LABEL knowledge and information on energy sources 
UNLABEL CE LABEL CE 
Wind Biomass Nuclear Wind Biomass Nuclear 
Knowledge 
No knowledge at all 2.5%** 23.0%** 3.4%** 9.3%a 60.4% 8.0% 
Some knowledge 49.7%** 58.7%** 56.0%** 72.3% 33.8% 64.1% 
A lot of knowledge 47.7%** 18.3%** 40.2%** 17.8% 5.1% 27.1% 
Information 
Mostly negative 6.2%** 18.7%** 43.3%** 13.8% 6.9%b 57.4% 
Balanced 28.5%** 50.2%** 30.9%** 19.7% 19.1% 18.6% 
Mostly positive 65.3%** 31.1%** 25.8%** 57% 13.0% 14.9% 
a Figures do not add up to 100 due to rounding of numbers; b This column does not add up to 100 as those 
that did not have any knowledge of biomass, did not state the type of information they had access to; 
** Statistically different from LABEL treatment at 5% level 
In terms of previous experience with different energy technologies (see Table 5.4), 
significantly more UNLABEL respondents, compared to LABEL respondents, had seen 
at least once some of the low-carbon technologies presented. On the other hand, 
significantly fewer UNLABEL respondents had ever lived near an on-shore wind farm 
and a coal or gas power station, compared to LABEL respondents. These findings 
indicate that our UNLABEL sample has little direct living experience with a renewable 
or conventional energy technology, while it has a direct perception of the visual impacts 
of such technologies. 
Table 5.4: UNLABEL & LABEL experience with energy technologies 
I have: UNLABEL CE LABEL CE 
Seen on-shore wind farm 82.6%** 72.3% 
Seen off-shore wind farm 33.8%** 26.9% 
Seen biomass power plant 8.4%** 4.0% 
Seen nuclear power station 61.5%** 51.9% 
Seen coal/gas power station 66.6%** 62.0% 
Lived near on-shore wind farm 6.7%** 9.3% 
Lived near off-shore wind farm 2.0%** 1.6% 
Lived near biomass power plant 2.0%** 0.5% 
Lived near nuclear power station 7.0% 6.4% 
Lived near coal/gas power station 15.0%** 17.3% 
** Statistically different from LABEL treatment at 5% level 
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5.3.3 Attitudes towards energy and the environment 
A series of statements elicited respondents attitudes towards different energy sources 
and the environment by asking them to express on a 1 to 5 scale their level of agreement 
or disagreement with each statement (see Table 5.5). Our UNLABEL and LABEL 
samples seem to generally share similar environmental attitudes, with the UNLABEL 
respondents being more supportive of the future use of nuclear power and renewable 
energy as a climate change measure and considering the contribution of developed 
countries to climate change as important, and LABEL respondents being more unsure 
whether climate change has been exaggerated as an environmental problem. 
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Table 5.5: UNLABEL & LABEL environmental attitudes 
How far do you 
agree/disagree? 
UNLABEL CE LABEL CE 
SD" 
(%) 
D 
(%) 
U 
(%) 
A 
(%) 
SA 
(%) 
SD" 
(%) 
D 	U 
(%) 	(%) 
A 
(%) 
SA 
(%) 
1. We all have to 1.7b 6.2 9.3 33.3 49.4 0.8b 7.4 8.2 36.7 45.5 
change substantially ** ** ** ** ** 
our behaviour in order 
to tackle c. change 
2. C. change is a global 2.0 1.1 3.1 26.8 67.0 1.9 1.3 2.9 24.5 68.1 
problem that needs to ** ** ** ** ** 
be addressed 
internationally by all 
countries 
3. The UK should 12.4 19.7 30.7 23.6 13.5 14.4 17.8 43.4 18.1 4.8 
invest more in nuclear ** ** ** ** ** 
power stations as a way 
to tackle c. change 
4. The UK should 1.1 2.0 5.9 40.8 50.1 1.3 1.6 7.2 41.8 46.8 
invest more in ** ** ** ** ** 
renewable energy 
sources as a way to 
tackle c. change 
5. Developed 1.1 12.5 15.9 41.1 29.7 5.0 9.3 18.1 35.4 30.6 
(industrialized) ** ** ** ** ** 
countries are the main 
contributors to global 
warming 
6. Environmental 27.0 37.6 17.4 13.5 4.5 24.2 36.4 20.2 12.2 5.3 
problems, such as ** ** ** ** ** 
climate change and air 
pollution have been 
exaggerated 
7. Solving 2.2 11.5 17.5 35.6 32.7 1.9 12.7 17.3 37.5 29.3 
environmental ** ** ** ** ** 
problems should be one 
of the top 3 priorities 
for UK public spending 
aSD=Strongly disagree; D=Disagree; U=Unsure; A=Agree; SA=Strongly agree; Figures do not add 
up to 100 due to rounding of numbers; ** Statistically different distribution of responses at 5% level 
compared to the LABEL treatment 
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5.3.4 CE debriefing questions 
Following the completion of the CE tasks, respondents were asked a series of question 
with the aim to gather additional information on the factors affecting their choices: 
Over half of the UNLABEL CE respondents stated they considered all attributes while 
one-fifth paid more attention to the monetary attribute, followed by 'CARBON 
EMISSIONS reductions'; similarly, a significant number of LABEL CE respondents 
stated that they considered all attributes when making their choices and 7% of the 
sample based their choice on the name of the technologies without greatly considering 
their attributes. 
UNLABEL CE respondents were also asked whether they thought of any particular 
energy sources when choosing the low-carbon alternatives over the baseline. Three-
fifths of respondents stated that they did not think of any particular sources under the 
low-carbon' options, while 23% thought of a mix of renewable sources, mainly wind 
and solar power and 11% thought of a mix that included also nuclear power. Moreover, 
we elicited some information on respondents' associations with 'DISTANCE' and 
consistently with the previous question, we found that 70% of respondents did not think 
of distance in relation to any particular power technology/station, while 14% thought of 
a mix of renewable energy stations. LABEL CE respondents were also asked about 
what they considered within the 'DISTANCE' attribute which they associated mostly 
with safety and health impacts. 
5.4. Random parameters logit data and estimated models 
The data of this chapter has been analysed using a random parameters logit model (RPL 
- see chapter 2 for more details on its properties). The first step in RPL estimation is to 
decide which factors entering the utility function will be treated as having random or 
fixed parameters. We used a step-wise investigation and selected all CE attributes, 
except for the monetary attribute, to be random. The non-monetary attributes were 
treated as random parameters since we expect respondents to exhibit preference 
heterogeneity for some attributes and were interested in the presence/absence of 
heterogeneity in the LABEL and UNLABEL treatment. The monetary attribute 'annual 
INCREASE in ELECTRICITY BILL' was selected to have a fixed parameter, firstly 
because we expect respondents to have homogeneous preferences with respect to 
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increases in energy bills and secondly because it facilitates the estimation of WTP 
values (Chen and Cosslett 1998). 
The next step in RPL estimation is the selection of the distributional form of the random 
parameters. We assumed that the attributes 'DISTANCE from home, 'local 
BIODIVERSITY' and 'CARBON EMISSIONS reduction' are normally distributed, since 
we do not wish to impose any restrictions on the sign of the coefficients. The 'TOTAL 
LAND' attribute was treated as a fixed level attribute in both treatments (to allow for the 
comparison) and its effect is confounded with the respective ASC. As far as the 
alternative-specific constants (ASCs) and the rest of factors (socio-economic and 
attitudinal factors) are concerned, these enter the utility function as fixed parameters. 
Table 5.6 lists all variables employed in the analysis. 
Table 5.6: Variables included in the UNLABEL & LABEL models 
Variable Description 
ASCW 1 for wind alternative in labelled CE, 0 otherwise 
ASCB 1 for biomass alternative in labelled CE, 0 otherwise 
ASCN 1 for nuclear alternative in labelled CE, 0 otherwise 
ASCLC 1 for low-carbon alternatives in unlabelled CE, 0 otherwise 
Distance Quantitative attribute 'distance from home' 
Nochange Dummy variable; 1 for level 'no change' in attribute 'local biodiversity', 
0 otherwise 
More Dummy variable; 1 for level 'more' in attribute 'local biodiversity', 0 
otherwise 
Emissions' 
reduction 
Quantitative attribute 'carbon emissions reduction' 
Billlncrease Monetary attribute 'annual increase in electricity bill' 
IncomeMid Dummy variable; 1 if respondent belongs to the middle income category, 
0 otherwise (baseline is low income) 
IncomeHigh Dummy variable; 1 if respondent belongs to the high income category, 0 
otherwise (baseline is low income) 
Edu*Oldage Composite variable 	reflecting respondent's 	highest education 	level 
(1=primary 	education; 	6=above 	college/university 	degree) 	and 	if 
respondent is over 64 years old 
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Variable Description 
Edu*Middlage Composite 	variable 	reflecting respondent's 	highest 	education 	level 
(1=primary 	education; 	6=above 	college/university 	degree) 	and 	if 
respondent is between 44 and 64 years old 
Know*TypInfW Composite variable reflecting respondent's subjective knowledge level 
(1=no knowledge; 5=a lot of knowledge) and respondent's type of 
available information on wind power (1=mostly negative information; 
5=mostly positive information) 
Know*TypInfB Composite variable reflecting respondent's subjective knowledge level 
(1=no knowledge; 5=a lot of knowledge) and respondent's type of 
available 	information 	on 	biomass 	(1=mostly negative 	information; 
5=mostly positive information) 
Know*TypInfN Composite variable reflecting respondent's subjective knowledge level 
(1=no knowledge; 5=a lot of knowledge) and respondent's type of 
available information on nuclear power (1=mostly negative information; 
5=mostly positive information) 
Live Wind Dummy variable; 1 if respondent has ever lived near a wind farm, 0 
otherwise 
InvRenew Agreement with statement `The UK should invest more in renewable 
energy sources as a way to tackle climate change' (1=strongly disagree; 
5=strongly agree) 
IndBehaviour Agreement with statement 'We all have to change substantially our 
behaviour in order to help tackle climate change' (1=strongly disagree; 
5=strongly agree) 
DevelopCountr Agreement with statement 'Developed (industrialized) countries are the 
main contributors to global warming' (1=strongly disagree; 5=strongly 
agree) 
Note: All demographic, knowledge and attitudinal variables are interacted with each of the ASCs 
(ASCW, ASCB, ASCN, ASCLC) in model estimation. 
165 
Using STATA 10.0, the following RPL models50 were estimated (see Table 5.7): 
(1) the LABEL treatment; 
(2) the UNLABEL treatment; 
(3) the POOLED treatment (i.e. after pooling the labelled and unlabelled datasets); 
(4) the OPTIMALLY POOLED treatment with optimal resealing (which takes into 
account the differences between the scale parameters of each dataset, a necessary step 
before the comparison of the dataset as will be explained in section 5.5.1). 
All models share three quantitative attributes `DISTANCE'; 'CARBON EMISSIONS'; 
and the monetary attribute, and one qualitative attribute RIODIVERSITY ' that was 
coded as two dummy variables (move from 'less' to `nochange' and 'more' 
biodiversity). The attribute 'TOTAL LAND' is not separately estimated but its effect is 
captured by the alternative-specific constants. The ASCs are also used to model the 
effect of each technology label (ASCW, ASCB, ASCN) and of the generic low-carbon 
options (ASCLC). The attitudinal and demographic explanatory variables are common 
in all models in order for the LABEL and UNLABEL datasets to be pooled and 
compared'. The explanatory variables were selected after several model trials and on 
the basis of theoretical and policy expectations regarding choice determinants. 
50 Each model was estimated with 50 Halton draws which is considered to be a reasonably acceptable 
number of simulations draws (Hensher, Rose and Greene 2006). 
51 Therefore, the LABEL and UNLABEL models presented may not necessarily be the 'best fit' models 
for each dataset. 
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Table 5.7: Weighted' RPL model results for the UNLABEL & LABEL treatments 
LABEL (1) UNLABEL (2) POOL (3) Opt POOL (4) 
Variable Coeff z-stat. Coeff. z-stat. Coeff. z-slat. Coeff. z-stat. 
Mean 
ASCW -10.15 -5.87 -7.40 -4.12 -8.90 -3.56 
ASCB -8.56 -4.22 -6.26 -3.07 -7.74 -2.84 
ASCN -5.90 -3.10 -3.18 -1.59 -4.68* -1.95 
ASCLC -5.72 -2.85 -4.30 -2.10 -4.17 -2.25 
Distance 0.07 2.88 0.05 2.67 0.07 4.75 0.08 4.36 
Nochange 
(in biodiversity) 
-0.17 -1.12 0.48 3.56 0.20 1.98 0.20 1.51 
More (biodiversity) 0.12 0.37 0.50 3.07 0.40 2.78 0.45 2.19 
Emissions' 
reduction 
0.04 5.49 0.01 4.27 0.02 5.89 0.02 6.66 
Billlncrease -0.03 -9.29 -0.01 -5.26 -0.01 -8.51 -0.02 -9.85 
IncomeMid*LC 0.47 0.58 0.45 0.64 0.47 0.68 
IncomeHigh*LC 1.20* 1.89 0.70 1.13 0.44 0.85 
IncomeMid*W 2.26 2.77 2.24 2.37 2.44 2.20 
IncomeHigh*W 1.12 1.52 0.56 0.60 0.73 0.77 
IncomeMid*B 1.81 2.23 2.00 2.06 1.99* 1.81 
IncomeHigh*B 0.72 0.89 0.41 0.44 0.48 0.49 
IncomeMid*N 1.77 2.04 1.80* 1.89 2.00* 1.85 
IncomeHigh*N 1.02 1.32 0.48 0.50 0.69 0.74 
Edu*Middlage*LC 0.11 1.14 0.20* 1.89 0.15 1.53 
Edu*Oldage*LC 0.15 0.58 0.26 1.02 0.12 0.54 
Edu*Middlage*W 0.08 0.59 -0.02 -0.09 0.13 0.98 
Edu*Oldage*W 1.10 4.54 -0.04 -0.13 -0.09 -0.18 
Edu*Middlage*B 0.23* 1.65 0.07 0.37 0.27* 1.93 
Edu*Oldage*B 1.29 4.55 0.10 0.28 0.13 0.26 
Edu*Middlage*N 0.16 1.05 0.06 0.31 0.212 1.52 
Edu*Oldage*N 0.91 2.39 -0.25 -0.50 -0.34 -0.53 
Know*TypInfW*LC 0.06 0.96 0.07 1.17 0.04 0.79 
Know*TypInfB*LC -0.001 -0.02 0.01 0.10 0.003 0.05 
Know*TypInfN*LC -0.04 -1.09 -0.05 -1.14 -0.04 -1.04 
Know*TypInfW*W 0.08 2.05 0.07 2.14 0.08 2.20 
Know*TypInfB*B 0.10 2.15 0.07* 1.76 0.11 2.11 
Know*TypInIN*N 0.10 2.17 0.09 2.18 0.09 2.07 
Live Wind*LC -0.12 -0.11 -0.21 -0.23 -0.11 -0.14 
LiveWind*W -3.66 -3.60 -3.24 -3.36 -4.04 -4.16 
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LABEL (1) UNLABEL (2) POOL (3) Opt POOL (4) 
Variable Coeff z-stat. Coeff z-stat. Coeff z-stat. Coeff. z-stat. 
Live Wind*B -2.18 -2.27 -2.37 -2.51 -2.77 -2.83 
Live Wind*N -4.11 -3.73 -3.72 -3.59 -4.50 -4.25 
InvRenew*LC 0.48 1.13 0.40 0.92 0.47 1.20 
InvRenew*W 1.30 3.44 1.00 2.33 1.05 2.99 
InvRenew*B 1.40 3.24 1.09 2.29 1.25 2.77 
InvRenew*N 0.27 0.81 -0.03 -0.07 0.04 0.15 
IndBehaviour*LC 0.79 2.29 0.68 2.08 0.60 2.09 
IndBehaviour*W 1.93 5.55 1.35 3.63 1.82 4.99 
IndBehaviour*B 1.46 4.15 0.90 2.53 1.30 3.33 
IndivBehaviour*N 1.71 3.86 1.18 2.78 1.61 3.75 
DevelopCountr*LC 0.59 2.50 0.48 2.09 0.48 2.17 
DevelopCountr*W 0.01 0.04 0.37 1.24 0.44 0.93 
DevelopCountr*B -0.31 -1.06 0.16 0.48 0.11 0.22 
DevelopCountr*N -0.06 -0.25 0.28 0.95 0.35 0.80 
St. Deviation!' 
Distan 0.18 5.97 0.17 9.34 0.16 9.63 0.21 9.12 
Nochage 0.60* 1.71 -0.57 -2.15 0.58 2.23 0.60* 1.81 
More -1.41 -3.59 -1.10 -3.32 1.00 4.34 -1.55 -5.01 
Emiss 0.03 5.39 -0.02 -5.24 0.02 7.40 0.03 8.58 
Prob > chi2 0.00 0.00 0.00 0.00 
Log-likelihood -546.9 -1007.0 -1597.7 -1584.5 
Scale parameter 0.6 
Pseudo R2 0.71 0.32 0.53 0.54 
Adjusted R2 0.22 0.07 0.10 0.10 
N 376 349 725 725 
apweight=median income; Bold = significant at 1% level; Italics = significant at 5% level 
* significant at 10% level; bThe sign of the st. deviations is irrelevant: interpret as positive (Hole 2007) 
The LABEL and UNLABEL models (see columns 1 and 2 in Table 5.7) suggest that the 
removal of the energy option names has shifted respondents attention to the attributes. 
In the UNLABEL treatment all attributes are highly significant and have the expected 
signs. Low-carbon developments that are located further away from residential areas, 
have no negative impacts on local biodiversity and result in higher CO2 emissions 
reductions are strongly preferred and increase individual utility, while higher increases 
in the electricity bill decrease utility (consistent with theoretical predictions). In the 
LABEL treatment the 'local BIODIVESRITY ' attribute is not significant, probably due 
to a combined effect of the presence of option names and the fairly vague description of 
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its levels (less, no change and more biodiversity), although the rest of the attributes are 
highly significant and correctly signed. The estimated standard deviations of most 
attributes (lower section of Table 5.7) are highly significant in both treatments, 
indicating that tastes for the attributes vary considerably in the population even after a 
series of observed individual characteristics have been included in model estimation. In 
other words, individuals with the same observed demographic and other characteristics 
seem to have different tastes or values for each attribute in both treatments (Train 1998). 
Alternative-specific constants in both the LABEL and UNLABEL models are highly 
significant and negatively signed. This suggests that after accounting for a variety of 
observed factors (i.e. the attributes and the attitudinal variables) affecting individual 
utility from the development of each energy source in the LABEL treatment and of low-
carbon sources in general in the UNLABEL treatment, the rest of unobserved factors 
affect utility negatively. It should be noted here that when estimating the attributes-only 
models (see Appendix A6 — Model 1; see Appendix A8 — Model 1), all ASCs are 
positive for both treatments suggesting that individuals are overall more likely to prefer 
wind, biomass and nuclear power over the baseline alternative or the generic low-
carbon alternatives over the status-quo. In the latter case, the ASCs capture all 
unobserved factors not satisfactorily captured by the attributes. 
The unobserved factors could relate to a range of issues. Firstly, the ASCs capture the 
effect of the 'TOTAL LAND' attribute which is not separately estimated in these models 
and is expected to negatively affect preferences for most energy options since they 
require more land compared to the status-quo option. The effect of land requirements on 
preferences is separately captured when estimating the UNLABEL model with all 
attributes (see Appendix A8 on public preferences for generic low-carbon options). 
There, the negative and highly statistically significant coefficient of the 'TOTAL LAND' 
attribute indicates that land occupation of energy technologies can be an important 
determinant of public preferences and acceptability, and that the public is willing to pay 
£0.0002 per hectare avoided to be occupied. Moreover, the highly significant standard 
deviation of the coefficient arguably shows that there is considerable preference 
heterogeneity over the sampled population with respect to this attribute. Furthermore, in 
the LABEL model the unobserved factors could relate to the associations with the 
technologies that are not captured by the attributes, such as possible health impacts, 
noise, nuclear waste management etc. In addition, in both treatments the negative ASC 
169 
could be for example the result of status-quo bias (7% of UNLABEL respondents and 
4% of LABEL respondents chose the baseline alternative in all choice cards) where 
respondents prefer not to choose any of the options presented (Bennett and Blarney 
2001) or fatigue with the survey instrument due its length. 
From the rest of socio-economic and attitudinal variables, income is a significant 
choice determinant both in the generic and labelled treatment. Education and 
respondent's age affect choices only in the LABEL treatment with respondents that are 
older and at the same time higher educated being more willing to support the use of 
wind, biomass or nuclear power. Prior knowledge and information on wind, biomass 
and nuclear power is a highly significant determinant of choices in the LABEL 
treatment, while it has no effect on choices in the UNLABEL treatment. LABEL 
respondents that had higher levels of knowledge and access to mostly positive 
information on wind power, biomass or nuclear power were more likely to prefer these 
sources over the current energy mix. This finding emphasizes the effect of labels since 
respondents are able to retrieve their available information with respect to specific 
energy technologies and base their choices on it (and other significant factors). In the 
UNLABEL treatment the generic low-carbon alternatives do not provide cues on 
specific technologies and hence prior information on wind, biomass or nuclear power 
does not seem to facilitate respondents' choices. 
The same holds for prior experience with energy sources, where respondents in the 
LABEL treatment that had lived near a wind farm at some point preferred the current 
energy mix to the use of wind, biomass or nuclear power to produce electricity, while 
prior experience did not influence preferences in the UNLABEL treatment. Attitudes 
towards the role of the individual in climate change mitigation significantly and 
positively influence the likelihood of choosing wind, biomass and nuclear power in 
LABEL and the low-carbon alternatives in UNLABEL. Moreover, supporting the view 
that developed countries are the main contributors to global warming seems to affect 
preference in the UNLABEL treatment only (i.e. more likely to choose the low-carbon 
options). Interestingly, prior beliefs about the role of renewable sources in the UK battle 
against climate change positively affect preferences for wind and biomass in the 
labelled treatment, but do not have any effect on preferences for low-carbon sources in 
general. These observed differences in the attitudinal explanatory variables suggest that 
different prior beliefs guide choices in the LABEL and UNLABEL samples with the 
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first sample focusing more on national climate change mitigation and the second sample 
on a global scale of the issue. 
5.5 Testing the effect of technology labels 
As mentioned in the introduction, this chapter aims to test the effect of energy 
technology labels on preferences by comparing the estimated attribute parameter 
vectors, implicit attribute prices and overall welfare measures from an unlabelled and a 
labelled CE. This section presents each research hypothesis to be tested and its 
associated findings. 
5.5.1 Research Hypothesis 1: Equality of attributes parameters 
The significance of attributes on choices may be different in the UNLABEL and 
LABEL CE, as the inclusion of labels may shift respondents' attention from the 
attributes to the labels. Respondents may choose according to their preferred technology 
name, making their choices on the basis of their prior beliefs, views or additional 
characteristics associated with each energy option not included in the CE. This in turn 
could lead to respondents paying reduced attention to the presented physical 
environmental attributes or impacts of each energy source and according to Blarney et 
al. (2000), it is possible that some attribute coefficients will be statistically insignificant 
in the LABEL CE model. Moreover, the mention of specific energy technologies as 
alternative options, rather than a generic low-carbon energy source', may lead to 
different cognitive processes. Respondents may follow simple choice rules in the 
LABEL treatment, such as strong preferences for wind power unless the wind option 
becomes very expensive in terms of electricity bill increases. On the other hand, when 
faced with the generic low-carbon energy sources' alternative, respondents may choose 
their preferred option on the basis of one, two or all attributes, forcing themselves to 
carefully consider the proposed options, their attribute levels and the implied trade-offs. 
Therefore, our first hypothesis to be tested assumes that the common attributes 
parameters will be equal across the LABEL and UNLABEL CE models, i.e. 
H1: 	— Nu — N 
where A, and fiu are the attributes parameters vectors for the LABEL and UNLABEL 
models respectively. 
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It should be noted here that the estimated attribute coefficients from two CE datasets 
X L ,X u cannot be meaningfully compared to each other due to the scale 
parameters P L „ uu . The scale parameter is inversely related to the variance of the error 
component in Random Utility Model (RUM) and cannot be separately identified in 
model estimation since it is confounded with the parameter vector. Thus the procedure 
proposed by Swait and Louviere (1993) is followed in this research (see chapter 2 for 
more details) which allows for the identification of the relative scale parameter, i.e. the 
ratio of the scale parameter of one dataset to another, and for testing the hypothesis of 
parameter and scale equality (ma = L = 	= fl) and (Hlb = = 	= ,u)between 
datasets. 
5.5.2 Testing Hypothesis 1: Equality of attributes parameters 
As a reminder, the main RPL results for the LABEL and UNLABEL CE tasks (see 
Table 5.7) are the high statistical significance of all attributes in the UNLABEL 
treatment whereas the 'local BIODIVERSITY' attribute is insignificant in the LABEL 
model; the significant heterogeneity in individual tastes for the attributes in both 
models; and the strong role of prior knowledge, information and experience as choice 
determinants in the LABEL experiment, while no such effect on preferences was 
observed in the generic model. Overall, there seems to be some evidence that the 
inclusion of technology names in the CE task has affected preferences; however this is 
examined in detail next. 
Pooling the LABEL and UNLABEL datasets allows us to test the hypothesis of scale 
and parameter equality (Hypothesis 1). Following the procedure outlined in Swait and 
Louviere (1993), we stacked the datasets from the LABEL and UNLABEL CE surveys 
and conducted a one-dimensional grid search to identify an estimate for the scale 
parameter of the UNLABEL dataset relative to the LABEL one, that would maximize 
the log-likelihood value of the pooled dataset (see Table 5.7). During the one-
dimensional grid search for the optimal relative scale parameter ,uu , we applied the 
resealing procedure on the common attributes only ( 'DISTANCE', 'local 
BIODIVERSITY', 'CARBON EMISSIONS reduction' and 'annual ELECTRICITY BILL 
increase). Resealing on the ASCs and their interactions was not applied since this 
would require that the aggregate shares of the alternatives are the same between the 
LABEL and UNLABEL treatments (Swait and Louviere 1993). This assumption is 
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unlikely to hold in our case study since the choice tasks differed in the number of choice 
alternatives. The grid-search procedure yielded a global optimum for the LL function at 
relative scale parameter 0.652 (see Figure 5.3). 
Figure 5.3: Pooled model log-likelihood as a function of UNLABEL relative scale 
parameter 
Correspondingly, the LR test statistic for equality of common attribute parameters is 
given by (the log-likelihood values taken from Table 5.7): 
LR = — 2[Lopri1ALLypooL — (I. LABEL + LuNLABEL )1 = —2[— 1584.5 — (— 546.9 —1007.0)] = 61.2 
Thus, the LR statistic is 61.2 and the corresponding critical value of the chi-squared 
distribution at 6 degrees of freedom and 95% significance level is 16.81. Hence, 
hypothesis 1 of equality in the vector of common attribute parameters across the 
LABEL and UNLABEL treatment is rejected and the differences in the scale parameter 
are not enough to account for the differences in the parameter vectors. 
This implies that the underlying tastes with respect to the common attributes are 
different in the two treatments, as the presentation of specific energy options, i.e. 
electricity from wind, biomass or nuclear power, has arguably led respondents to view 
52 Empirical evidence suggests that scale parameters tend to be in the range of [0;3] (Louviere, Hensher 
and Swait 2000). 
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the attributes with respect to each option rather than focus on the changes in their levels 
alone. Moreover, the LABEL and the UNLABEL CE may have measured different 
cognitive processes, as labelled choice experiments can often facilitate the cognitive 
burden on respondents (Huybers 2004) who are provided with a distinct informational 
cue to base their choices. The value 0.6 of the relative scale parameter also supports this 
argument as it indicates that there is more random noise in the UNLABEL dataset and 
that respondents were probably more comfortable choosing their preferred option in the 
LABEL setting (Rolfe, Bennett and Louviere 2002). The estimated relative scale 
parameter 0.6 is simply an average multiplier that optimally scales the UNLABEL data 
to offset the imposition of equality in parameters (Swait and Louviere 1993). 
So, the rejection of Hypothesis 1 and the statistical insignificance of the 'local 
BIODIVERSITY' attribute in the LABEL task is suggestive of a labeling effect where 
respondents seem to have based their choices more on the technology names and less on 
the attributes in the LABEL treatment compared to the UNLABEL treatment. Energy 
technologies are often associated with prior beliefs and emotions, which can strongly 
influence preferences, except for the attributes and the use of labelled alternatives seems 
to have triggered a different choice process. Our result seems to agree with Huybers 
(2004) but not with the results of Blarney et al. (2000), probably as the former study 
employed names of tourist destinations that are also often associated with images and 
prior views, while the latter study employed labels of tree clearing options that differed 
only in the percentage of trees left after clearing. 
5.5.3 Research Hypothesis 2: Equality of implicit prices 
If Hypothesis 1 is rejected and there are differences in the attribute parameter vectors, 
with individuals paying more attention to the attributes in the UNLABEL treatment than 
in the LABEL treatment, then there might also be differences in the respective attribute 
implicit prices. If the presence of technology names guides choices in the LABEL CE 
more than the technology characteristics, than the WTP values for changes in some or 
all attributes may be different and possibly lower in the LABEL experiment (Blarney et 
al. 2000). 
So, our second hypothesis to be tested assumes that the common attributes implicit 
values will be equal across the LABEL and UNLABEL CE models, i.e. 
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H2 	wpn, Distance = wTp Dis tan ce = ATP  Dis tan ce 
where W7'PL Dis tan ce WTPU 	are the implicit prices for changes in the attribute 
`DISTANCE from home' estimated from the LABEL and UNLABEL datasets 
respectively. 
As opposed to the comparison of coefficients where the differences in scale parameters 
need to be accounted for, the ratios of a non-monetary attribute to the price attribute can 
be directly compared across datasets, since the scaling parameters cancel out of each 
ratio. Hypothesis 2 will be investigated using the non-overlapping confidence 
intervals approach (Park, Loomis and Creel 1991). According to this approach, the 
difference in implicit prices for an attribute change will be statistically significant at the 
a% level if their (100 — a)% confidence intervals do not overlap. 
5.5.4 Testing Hypothesis 2: Equality of implicit prices 
Next in our analysis we investigate the effect of labels on attribute implicit prices and 
test the proposition that the implicit attribute values will be equal across the LABEL and 
UNLABEL treatments. 
WTP for the attributes was estimated as follows: WTP (DISTANCE) = P DISTANCE  
Ansi 
 
The value attached to the technology labels was estimated as follows: WTP(ASCW)= 
(ASCW ,BincomeW * (avincome)+ eduagew*  (aveduage) + •"-± indeltuvW  * (avindbehav)) 
electricitvhill  
i.e. including the statistically significant ASC for wind power and all the statistically 
significant interactions with ASCW multiplied by the respective mean value of the 
variable. 
Table 5.8 presents the estimated implicit or WTP values for each attribute and their 
respective 95% confidence interval, using the Delta method (Greene 1997). 
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Table 5.8: WTP values for the UNLABEL & LABEL treatments 
LABEL UNLABEL Optimally POOL 
WTP (95% CI) WTP (95% CI) WTP (95% CI) 
Distance (per mile) £2.72*** £5.46** £4.18*** 
(0.8044.64) (£1.2449.67) (£2.20-£6.15) 
No change in local £-6.42 £56.07*** £10.37 
biodiversity (from 'less 
biodiversity') 
(£-17.7544.90) (£21.92-£90.22) (£-3.07423.82) 
More local biodiversity £4.51 £58.31*** £23.40** 
(from 'less biodiversity') (£-22.14-£31.17) (£19.49-£97.12) (£2.26-£44.53) 
CO2 emissions reduction £1.61*** £1.40*** £1.41*** 
(per %) (0.9942.24) (0.6242.18) (0.9341.88) 
ASCW £178.14*** £235.85** 
(£63.36-£292.92) (0.354471.36) 
ASCB £196.59*** £251.62** 
(£70.72-£322.46) (£1.204502.04) 
ASCN £82.07 £153.69 
(£-48.604212.75) (£-108.304415.68) 
ASCLC £50.48 £8.20 
(£-433.53-£534.50) (£-190.63-£207.04) 
' T significant at 1% and 5% level respectively 
A comparison of the implicit values indicates that the 'DISTANCE' and 'local 
BIODIVERSITY' attributes have higher WTP values in the UNLABEL treatment 
compared to the LABEL treatment, while WTP for % reductions in `CO2 EMISSIONS' 
is similar in both treatments. Therefore, at a first glance the inclusion of technology 
names seems to have shifted WTP from most of the attributes to the labels. Since 
however the attribute 'local BIODIVERSITY' was not a significant choice determinant 
in the LABEL treatment we will focus our further discussion on 'DISTANCE' and `CO2 
EMISSIONS reductions'. 
In absolute values, respondents are willing to pay twice as much in the UNLABEL 
treatment (£5.46) than in the LABEL treatment (£2.72) for every mile that an energy 
option is located further away from their homes ceteris paribus, while they are willing to 
pay about the same for every percentage of further carbon emissions' reductions by the 
energy options (£1.61 in the LABEL and £1.40 in the generic CE). A possible 
explanation for this could be that the inclusion of labels had an effect on how 
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respondents considered the location of energy sources in their choices. Possibly 
knowing the specific energy options made some options more acceptable than others in 
terms of proximity (although they still prefer them to be located further away from their 
home), whereas with the generic options some form of NIMBY seems to be present 
where the further away the better. As far as carbon emissions are concerned, the 
similarity in WTP values suggests that respondents' preferences were not affected by 
the mean that the reduction will come about, as long it takes place. On closer inspection, 
the 95% confidence intervals for 'DISTANCE' and `CO2 EMISSIONS reductions' 
overlap indicating that the implicit values for these attributes are not statistically 
different between the LABEL and UNLABEL treatments. This implies that our sample 
has strong preferences for the desired reduction in emissions and location of possible 
power stations independent of the nature of the energy options and that the 
identification of particular sources in the LABEL CE did not significantly change their 
WTP for these attributes. 
In addition the value of the label was calculated, i.e. how much are respondents willing 
to pay, ceteris paribus, for the development of wind power, biomass, nuclear power and 
of low-carbon sources for producing UK electricity. Our results suggest that the labels 
`electricity from wind power' and 'electricity from biomass' attract significant WTP 
values, while 'electricity from nuclear power' and 'electricity from low-carbon sources' 
do not, which in turn indicates that the specific energy technology name generates 
additional utility, apart from the attributes (Czajkowski and Hanley 2009). It should be 
noted here, that the WTP values for the technologies labels are positive as they measure 
the effect of all observed (and unobserved) factors on preferences for each technology, 
except for the attributes. On the contrary, the sign of the coefficient for the individual 
ASCs measures the net effect of the technology name and of its unobserved associations 
not captured by the rest of the variables included in model estimation (and which are 
significant and negative in both treatments — see Table 5.7). 
Overall, Hypothesis 2 cannot be rejected and the implicit values derived from the 
LABEL and UNLABEL CE share some degree of similarity for the attributes 
`DISTANCE' and `CO2 EMISSIONS reductions', while WTP for the 'local 
BIODIVERSITY' attribute is insignificant in the LABEL treatment and much higher and 
significant in the UNLABEL treatment. This implies that the inclusion of labels may 
have generate different choice processes, but at the same time our sample has strong 
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preferences regarding emissions reduction and location of possible power stations, 
which are independent of the nature of the energy options. The non-rejection of 
Hypothesis 2 in our study does not offer support to the theoretical expectations that the 
inclusion of labels could lead to lower and statistically different implicit prices. 
Previous research on the same hypothesis is not conclusive either with Blarney et al. 
(2000) and Hyubers (2004) finding only some of their attributes' implicit prices to be 
significantly different in the labelled and generic tasks. 
5.5.5 Research Hypothesis 3: Equality of compensating surplus values 
This hypothesis assumes that the compensating surplus values for the development of 
specific wind power, biomass or nuclear power scenarios will be equal across the 
LABEL and UNLABEL CE models. Blarney et al. (2000) argue that the inclusion of 
labels may shift some utility from the attributes towards the labels, without affecting 
overall utility for a given policy scenario. The presence of significantly different welfare 
values may imply that apart from the physical attributes, the name of technology has 
additional value to individuals that should be considered in the measurement of public 
preferences. Moreover, a separate value of the labels (through the inclusion of the ASC) 
may also have implications for the selection between an alternative-specific or generic 
choice experiment when valuing non-market goods. It is therefore important from a 
methodological and policy perspective to investigate any differences between CS values 
and to establish whether these differences are attributed to the inclusion of labels. 
Hypothesis 3 is formulated thus as follows: 
H3 : CSZvuld = CSu wind = CS 
where CS LIVind ,CSuWind are the compensating surplus values for the wind power 
scenario estimated from the LABEL and UNLABEL datasets respectively. 
Hypothesis 3 will also be tested using the non-overlapping confidence intervals 
approach (Park, Loomis and Creel 1991). 
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5.5.6 Testing Hypothesis 3: Equality of compensating surplus values 
In order to test Hypothesis 3, compensating surplus estimates were calculated for 
changes from the current energy mix to different exploratory best case, intermediate and 
worst case wind, biomass and nuclear power scenarios using the LABEL and 
UNLABEL datasets. The compensating surplus formula used is: 
 
( 1 
  
CS = 
 
[vo — Vi 
\... .13  price 
 
   
where flprice is the price coefficient, Vo represents the utility of the current situation and 
VI the utility of any new scenario that can be described by the attribute levels and their 
interactions, if any, used in the experimental design. The alternative-specific constants 
and their interactions have been included (the latter multiplied by the respective mean 
value of the variable) when estimating CS values only for those cases where they were 
statistically significant and represented thus a significant addition to overall utility. 
Table 5.9 shows the estimated welfare measures for an exploratory best, intermediate 
and worst case scenario for each energy source. However, as the selected levels for 
carbon emissions in wind and nuclear scenarios 2 and 3 fall outside the attribute ranges, 
the comparison of these scenarios should be treated with caution. 
179 
Table 5.9: Welfare estimates for the UNLABEL & LABEL treatments 
Move from Current Energy LABEL UNLABEL Optimally POOL 
Mix: 
To Wind scenario 1 (10miles, £314.63*** £149.96*** £340.50*** 
No change in local biodiversity, (£188.494440.77) (£61.54-£238.37) (£103.724577.268) 
98% CO2 reduction) 
To Wind scenario 2 (Smiles, £288.08*** £111.41** £308.31** 
No change in local biodiversity, (£165.50-£410.66) (£23.864198.95) (£73.704542.92) 
90% CO2 reduction) 
To Wind scenario 3 (lmile, £277.18*** £33.48 £291.58*** 
Less local biodiversity, 90% (£155.15-£399.22) (£-50.73-£117.69) (£91.09-£185.11) 
CO2 reduction) 
To Biomass scenario 1 £320.15*** £140.96*** £368.39*** 
(10miles, More local 
biodiversity, 90% CO2 
reduction) 
(£179.014461.29) (£57.024224.91) (£114.674622.11) 
To Biomass scenario 2 £306.53*** £113.64** £291.11** 
(Smiles, More local biodiversity, (£166.69-£446.36) (£25.50-£201.80) (£41.944540.28) 
50% CO2 reduction) 
To Biomass scenario 3 (lmile, £231.02*** £-22.68 £250.98** 
Less local biodiversity, 50% (£101.96-£360.09) (£-93.41-£48.05) (£2.15-£499.80) 
CO2 reduction) 
To Nuclear scenario 1 £153.44*** £189.45*** £133.87*** 
(18miles, No change in local 
biodiversity, 95% CO2 
reduction) 
(£94.11-£212.76) (£99.094279.82) (£88.30-£179.44) 
To Nuclear scenario 2 £123.56*** £138.73*** £93.36*** 
(10miles, No change in local 
biodiversity, 90% CO2 
reduction) 
(£684179.12) (£55.66-£221.80) (£51.32-£135.41) 
To Nuclear scenario 3 £109.94*** £55.33 £72.45*** 
(Smiles, Less local biodiversity, (£52.664167.21) (£-19.90-£130.57) (£28.174116.74) 
90% CO2 reduction) 
***
• *. significant at 1% and 5% level respectively 
For the selected wind power and biomass scenarios, the compensating surplus values 
are consistently higher in the LABEL than in the UNLABEL treatment. At the same 
time the CS value for the alternative nuclear power scenarios are lower in the LABEL 
than in UNLABEL treatment (except for nuclear scenario 3 whose CS value is 
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statistically insignificant). This result supports the effect of labels on overall welfare 
measures as the presence of the nuclear label reduces the total benefits associated with a 
move from the current energy mix to a nuclear scenario, while the same scenario 
estimated from the generic choice experiment results in higher total benefits (and vice 
versa for wind power and biomass scenarios). In other words, the additional utility or 
disutility stemming from the name of the energy technology influences the value that 
the public attaches to the total benefits from producing electricity from wind, biomass or 
nuclear power. 
On closer inspection though, the confidence intervals partly overlap in all estimated 
wind, biomass and nuclear alternative scenarios (except for wind , biomass and nuclear 
scenarios 3 in the UNLABEL treatment whose CS values are statistically not significant 
and are thus not compared). Therefore Hypothesis 3 cannot be rejected and the 
estimated wind, biomass and nuclear CS values are equivalent across the LABEL and 
UNLABEL treatments. The statistical equivalence of overall welfare measures implies 
that the inclusion of the technology names in the LABEL treatment may have 
redistributed the source of utility from the attribute WTP values to the value of the ASC, 
while the overall welfare has remained unchanged between the two treatments (Blarney 
et al. 2000). From a methodological perspective, this equivalence implies that 
alternative-specific and generic CEs can measure similar levels of benefits and therefore 
the decision whether to use labelled alternatives will depend on other issues such as the 
estimation of alternative-specific coefficients, approximation of actual market 
conditions, calculation of aggregate shares over alternatives etc. 
5.6 Conclusions 
This chapter examined the effect of labelled and generic alternatives in choice 
experiments through a case study on preferences for low-carbon energy options to 
produce 20% of UK electricity by 2020. The main findings are summarized below, 
together with the possible caveats of our research and some suggestions for future work. 
Our research aimed at investigating whether the identification of specific energy sources 
(wind, biomass and nuclear power) as alternatives would lead to different estimation 
results compared to those obtained from generic alternatives (low-carbon sources). The 
use of labelled versus unlabelled alternatives has been widely discussed in the CM 
literature on a theoretical basis about the merits of both types of CEs and their 
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requirements in terms of design. However, very few studies from the environmental 
valuation field (e.g. Blarney et al. 2000) have examined in detail the implications of 
using labelled alternatives in valuation research and their findings are not conclusive. 
Our research makes thus a significant contribution to the field as it investigates the 
effect of labelled versus generic alternatives on preferences for an environmental good 
that is often associated with high emotions. 
The main findings of our comparison were: firstly, that the inclusion of labelled 
alternatives leads to significantly different estimated attributes coefficients and in 
particular, some attributes in the labelled treatment were insignificant choice 
determinants whereas all attributes were highly significant in the unlabelled treatment. 
This supports theoretical arguments that respondents tend to pay reduced attention to the 
attributes and base their choices more on their preferred label. Secondly, the marginal 
prices for changes in the levels of attributes 'DISTANCE from home' and 'reduction in 
CARBON EMISSIONS' were not statistically different from each other, despite the 
differences in the parameters vectors. This implies that respondents had strong 
preferences regarding the location and the reduction in CO2 emissions, which were 
independent of the nature of the energy source. This finding is in line with previous 
research (Blarney et al. 2000; Huybers 2004) where implicit prices for some attributes 
were significantly different and for others not. 
Moreover, WTP for the labels, ceteris paribus, was also estimated, with biomass and 
wind power labels attracting significant values, suggesting that energy options names 
may generate additional utility, apart from the attributes. However, the overall welfare 
measures estimated for different energy scenarios including different levels of the 
attributes and the additional value of the label were not statistically different across the 
labelled and generic treatments. This suggests that the inclusion of labels may have 
simply redistributed the source of utility from the attribute WTP values to the value of 
the ASC, while the overall welfare has remained unchanged between the two 
treatments. 
From a policy perspective, our findings are in support of theoretical propositions that 
labelled alternatives should be employed in studies that value goods with strong 
associations and the additional value of the labels (and their associations) is important to 
be captured, whereas generic alternatives should be employed when the role and 
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implied ranking of policy attributes is of interest. At the same time, the equivalence of 
overall welfare estimates implies that alternative-specific and generic CEs can measure 
similar levels of benefits and therefore the decision whether to use a labelled or a 
generic CE will depend on other issues such as the estimation of alternative-specific 
coefficients, approximation of actual market conditions, calculation of aggregate shares 
over alternatives etc. 
Nevertheless, a number of research caveats should be noted together with some 
suggestions for future work. Firstly, it is likely that the non-significant differences of the 
`local BIODIVERSITY ' attribute between the two treatments is due to its fairly vague 
description; therefore, a more precise description would probably allow a better 
comparison of its effect on preferences in the labeled and unlabelled treatments; 
secondly, the use of wider attribute ranges in both treatments would allow the 
comparison of a larger number of alternative low-carbon scenarios and their associated 
welfare measures between the two treatments; thirdly, the non-overlapping confidence 
intervals approach to test for differences between WTP and CS values is considered a 
conservative test and therefore the use of the Poe, Severance-Lossin and Welsh (1994) 
test is proposed for our hypothesis testing. The use of this test will offer more insight 
into the existence or not of differences between WTP and CS values. In addition, the 
estimation of the ASCs as random parameters might also offer some additional 
information regarding the presence of taste heterogeneity for different energy sources 
and how this is captured in labelled and unlabelled alternatives. Finally, as our study is 
only the third within the environmental valuation literature conducting detailed 
comparison tests using separate labelled and generic CEs, more valuation case studies 
are essential comparing the effects of labels before conclusive results can be derived. 
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CHAPTER 6: MEASURING PUBLIC PREFERENCES FOR LOW-CARBON 
ENERGY SOURCES USING THE CONTINGENT VALUATION METHOD 
Chapter 1 
Introduction 
Chapter 2 
Stated preference methods 
Chapter 3 
Case studies 
Chapter 4 Chapter 7 
Analyzing public preferences for low- 
carbon energy technologies 
Analyzing public preferences for 
bioethanol fuel blends 
• Case Study 2 
Chapter 5 Chapter 8 
Case Study 1 Assessing the effect of technology 
labels on preferences 
Analyzing business attitudes towards 
bioethanol fuel and vehicles 
Chapter 6 
Measuring public preferences for low- 
carbon energy sources using the 
contineent valuation method 
Chapter 9 
Discussion and Conclusions 
Summary 
Using the contingent valuation method, this chapter examines whether similar or 
different factors affect WTP for wind, biomass and nuclear power and compares our CV 
findings with those elicited by a labelled CE study (chapter 4). Our results suggest that 
low-carbon energy is not perceived by the public as a homogeneous group of energy 
sources and that preferences for these sources are not uniform. Similar determinants 
shape preferences in the CV and CE studies; however, elicited CV WTP values are 
significantly lower than the CE WTP values, consistent with previous literature. 
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6.1 Introduction 
Green energy sources include a range of sources that have the common characteristic of 
emitting lower air pollutants than fossil fuel based sources. Beyond this, these energy 
technologies posses different characteristics relating to their conversion and operation 
processes, their primary fuel and its availability, and their impacts on the environment 
or human health. For example, there are several processes to convert biomass to heat 
and electricity and different biomass feedstock, whereas there is one process to convert 
wind to electricity. Moreover, the availability of biomass or uranium in the case of 
nuclear power is constrained by the availability of land and reserves respectively, 
whereas the wind or the sun are available in unlimited quantities to exploit. Finally, 
green power technologies can have different impacts that relate for example, to local 
landscape or visual impacts and land requirements from the development of an energy 
project; fauna, flora and habitat; noise; local air pollution and traffic to and from the 
energy site; and operational risks. 
Within the valuation literature on energy options there exist two streams of empirical 
work (for a review see chapter 4 and Appendix A3): the first stream investigates public 
preferences for green electricity or renewable energy in general; the studies treat green 
power as a homogeneous group of sources for which uniform public preferences are 
elicited (e.g. Zografakis et al. 2010; Rogers, Simmons and Weatherhall 2008; Longo, 
Markandya and Petrucci 2008; Bergman et al. 2006; Wiser 2000). In other words, these 
studies elicit preferences for green sources in general, where no distinction between 
sources is being made, and assume that common factors determine preferences for all 
sources included in the green power mix. However, as Walker (1995) notes, support or 
opposition for green power may not translate into support or opposition for specific 
energy sources due to their different characteristics. Borchers, Duke and Parsons (2006) 
and Goett, Hudson and Train (2000) find in their CE studies, that respondents do not 
perceive the sources that make up the renewable mix as equivalent and that higher WTP 
values are attached for example to wind or hydro power compared to biomass. 
Similarly, Hanley and Nevin (1999) elicit, using the CV method, lower WTP values for 
the development of local biomass projects compared to local wind or hydro projects in 
Scotland. 
The second stream of empirical work investigates public preferences for a specific 
energy technology to be developed in a particular area. In these studies respondents are 
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faced with one energy option and information is elicited on the energy source attributes 
that affect preferences and on the respective marginal attribute values or WTP value for 
the development of a specific energy option. The majority of the studies focuses on 
wind farms (e.g. Dimitropoulos and Kontoleon 2009; Krueger 2007; Ladenburg and 
Dubgaard 2007; Alvarez-Farizo and Hanley 2002) and very few focus on biomass 
(Solino 2010), nuclear power (Jun et al. 2010; Kato 2006), and hydro and tidal power 
(Lee and Yoo 2009; Kataria 2009). These surveys provide useful information on the 
factors affecting preferences for individual sources; however, they do not offer 
information on the public's preference determinants when faced simultaneously with 
several alternative energy options, a very likely scenario considering the current 
widespread promotion of low-carbon sources. 
The proposed UK low-carbon electricity mix includes renewable sources, such as wind 
power and biomass, nuclear power and potentially fossil fuels with CCS technologies 
(DECC 2009a). Given the plurality of energy sources that could make up a low-carbon 
mix and their inherently different characteristics, it is assumed that an investigation of 
preferences for a generic low-carbon energy mix would offer limited insight into the 
respective determinants. Previous literature shows that landscape or visual impacts can 
be the main factor affecting attitudes towards wind power (Meyerhoff, Ohl and Hartje 
2010; Krueger 2007; Bishop and Miller 2007; Ladenburg and Dubgaard 2007), whereas 
air pollution impacts significantly affect preferences for biomass (Solino 2010). 
Moreover, risk and safety perceptions associated with a nuclear accident or radiation 
leak drive public attitudes towards nuclear power (Riddel and Shaw 2003; Choi, Lee 
and Lee 2001; Choi et al. 1998). In addition to the above, a range of other factors may 
influence public preferences for each energy source. For example, the level of public 
familiarity and experience with the technology (Jun et al. 2010; McCollum and Boyle 
2005) with the UK public being mostly knowledgeable of wind power and least 
knowledgeable of biomass (BERR 2008b; DTI 2006c, 2003b); prior beliefs about 
energy sources; individual environmental attitudes; and the socio-economic profile of 
individuals with education, household income or age being likely preference 
determinants. 
Considering the above, this chapter aims to explore, with the use of the CV method, 
whether within sample preferences and WTP for wind power, biomass and nuclear 
power share common determinants, with the renewable sources sharing more common 
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determinants, or whether different drivers shape attitudes towards these sources. It is 
of interest to establish the determinants of WTP for wind power, biomass and nuclear 
power separately, as this will tell us more about how WTP for each source is related to 
characteristics of consumers who are likely to share the burden of the development 
either in the form of paying a premium or of living near an energy project. Moreover, 
this chapter aims to elicit WTP values for producing UK electricity by either wind 
power, biomass or nuclear power, i.e. as alternative options, and to explore if the same 
individuals attach similar or different values to these sources. 
This research seeks to add to the valuation literature on energy options by being one of 
the very few valuation studies to investigate, within the same sample, preference 
determinants and WTP values for several alternative low-carbon sources, as opposed to 
previous studies that focused on a specific low-carbon technology; and by being one of 
the very few CV surveys to provide explicit economic values for the environmental 
benefits of nuclear power and biomass respectively. 
The choice between the available SP methods (presented in detail in chapter 2) to value 
non-marketed environmental goods/policies depends on the goals of the study. From a 
policy perspective, contingent valuation (CV) and choice experiments (CE) have 
different characteristics that make them appealing for different policy objectives. A CV 
study estimates mainly total economic values for the overall policy package while a CE 
study provides information on the marginal value of changes in each attribute of the 
environmental good/policy and the relative ranking of the attributes, although as Hanley 
et al. (1998) note this ranking is sensitive to the information provided to respondents 
within the survey. Therefore, the CV elicits mainly WTP values for a particular change 
in the provision of the environmental good as described in detail in the hypothetical 
scenario, while a CE can provide welfare measures for a whole range of changes in the 
good through different combinations of the good's attributes (Boxall et al. 1996) and 
hence can help in the development of superior environmental policies (Bennett and 
Blarney 2001). Choice experiments can also estimate total economic values based on 
the assumption that the value of the whole is equal to the sum of the parts, although this 
assumption is often questioned since the total value may also be affected by attributes 
that have not been included in the CE (Hanley et al. 1998). 
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A number of studies have compared CV with choice modelling approaches, such as 
choice experiments and contingent ranking, in terms of their estimated welfare 
measures. A review suggests that WTP estimates derived from CM methods tend in 
most cases to be significantly larger than those from the CV method (Bateman et al. 
2006; Mogas, Riera and Bennett 2006; Foster and Mourato 2003; Stevens et al. 2000; 
Hanley et al. 1998; Boxall et al. 1996), a result that directly questions the assumption 
that the value of the whole is equal to the sum of the parts. Boxall et al. (1996) 
compared WTP values for recreational moose hunting derived from a CV and CE 
survey and attributed the observed WTP differences to the absence of explicit 
substitution possibilities in the CV. Stevens et al. (2000) found upward biased CE WTP 
estimates, compared to the CV study, in their application on US landowners' 
preferences for ecosystem management alternatives, due to the inclusion of 'maybe' 
choices as 'yes' responses in the CE estimation, while the Bateman et al. (2006) 
findings suggest that the contingent ranking (CR) task placed a lower cognitive burden 
to respondents than the open-ended CV question which was associated with a great 
number of zero responses, resulting in higher CR WTP values. In addition, the results of 
Foster and Mourato (2003) indicate that CE gives significantly larger values than CV 
for the overall policy bundle and significantly smaller values for the individual 
components of the policy, which in turn suggests that CEs seem to pass the sensitivity 
to scope test. 
Nevertheless, Bennett and Blarney (2001) conclude that 'choice modeling is no 'magic 
bullet' in the profession's attempts to deal with the estimation of non-market values' (p. 
241) and Carson (1998) notes that 'contingent valuation can never alone provide a 
definite answer to any major policy question' (p.21). It thus becomes clear that these 
two methods can act complementary to each other if time and budget constraints allow. 
For example, with regard to the estimation of economic values for the overall policy 
package, Bateman et al. (2002) suggest the inclusion in a study of both a CV and CE 
task in order to compare the total values derived from both methods, test the assumption 
of the whole being equal to the sum of its parts and re-scale individual values 
accordingly. Moreover, Mogas, Riera and Brey (2009) propose a procedure, termed 
value inference, where the CV values serve as the base values and the CE marginal 
attribute values are used to adjust the CV values for different variations from the base 
and infer the total economic value for different scenarios of the environmental good. 
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The CV study in this chapter aims to complement the labelled CE survey presented in 
chapter 4 by (i) comparing the total economic values associated with the development 
of wind, biomass or nuclear power with the total welfare measures of the CE study; and 
(ii) exploring whether common factors shape preferences for each low-carbon 
technology in the CV and CE studies. This research seeks to modestly add to previous 
literature by providing a comparison between the elicited CV and CE findings in a case 
study of a particularly multidimensional and complex environmental good (reduction of 
CO2 emissions) and environmental policy (use of low-carbon energy sources). 
The rest of the chapter is structured as follows: section 6.2 presents the contingent 
valuation survey instrument in detail, i.e. its design and implementation; section 6.3 the 
descriptive statistics of the sample and attitudinal variables; and section 6.4 the results 
of our analysis. Specifically, sections 6.4.1-6.4.2 present and discuss the results of the 
investigation on common or different preference determinants for wind, biomass and 
nuclear power; and section 6.4.3 presents the estimated CV WTP values and how these 
values and preference determinants compare with the findings of the CE study. Section 
6.5 concludes this chapter with a discussion of its main findings. 
6.2 Study design and implementation 
We conducted a contingent valuation study in SE England to explore the WTP 
determinants of wind power, biomass and nuclear power separately. The design and 
implementation of the survey is presented in the next sections. 
6.2.1 Contingent valuation design 
The survey elicited preferences for three alternative low-carbon energy technologies to 
produce UK electricity by the next decade. In particular, the contingent valuation 
scenario read: 'Suppose three scenarios being considered to produce 20% of total 
electricity by 2020. One of these scenarios will go ahead: Scenario 1: 20% from WIND 
power; Scenario 2: 20% from BIOMASS; Scenario 3: 20% from NUCLEAR power'. 
The hypothetical scenario ensured that a careful description of the environmental good 
and its substitutes (i.e. the current electricity mix to produce 20% of total electricity) 
was provided to survey participants. 
Subsequently, it asked respondents to consider their preferences and WTP intentions 
and presented them with the payment vehicle: 'We would like to find out your 
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preferences for producing 20% of our electricity from either wind, biomass or nuclear 
and if your household is willing to pay something extra on its electricity bill every year. 
This extra amount on your electricity bill would help cover some of the higher 
production costs of these energy scenarios'. 
In addition, a brief 'cheap talk' and budget reminder (Cummings and Taylor 1999) was 
also included before the WTP question that reminded participants of the observed 
discrepancy between hypothetical and actual payments and of their budget constraint: 
`Studies have shown that many people say they are willing to pay more for cleaner 
energy sources than they would actually pay in reality. Please think about this question 
just like it was a real decision. If you decide to pay a bit extra on your yearly electricity 
bill, you would have less money each year to spend on other things'. 
Participants were asked to state their WTP sequentially for each alternative energy 
scenario, i.e. 20% of electricity from wind power, biomass or nuclear power, and were 
thus asked to state three WTP amounts. Prior to the WTP question, participants were 
provided with brief information on wind power/biomass/nuclear power technology and 
with a picture of a typical wind farm/biomass power station/nuclear power station. The 
impacts of the use of each energy source were presented in terms of five attributes, the 
same attributes as in the labelled choice experiment (see chapter 4) and the levels of the 
attributes were fixed to the highest levels for each energy source used in the CE53. It 
was decided to present the scenario with the highest attribute levels in order to elicit 
respondents' WTP for the best case scenario and thus to elicit the upper bound of 
respondents' WTP. At the same time, participants were presented with the baseline 
scenario, i.e. 20% of total electricity from the current energy mix, and its impacts that 
were also described in terms of the same five attributes with levels equal to the status-
quo levels in the CE. During survey implementation, we also alternated the order in 
which each energy source was presented to participants in order to account for question 
order effects, i.e. for the case where different value is placed on the environmental good 
53 As a reminder, the impacts and their respective levels were the following: For wind power, 'Distance 
from home' = 10miles; 'Local biodiversity' = No change; Reduction in CO2 emissions = By 99%; 'Total 
land' = 5,832 hectares; 'Electricity bill' = Increase. For biomass, 'Distance from home' = 10miles; 'Local 
biodiversity' = More; Reduction in CO2 emissions = By 90%; 'Total land' = 816,000 hectares; 
`Electricity bill' = Increase. For nuclear power, 'Distance from home' = 10miles; 'Local biodiversity' = 
No change; Reduction in CO2 emissions = By 97%; 'Total land' = 568 hectares; 'Electricity bill' = 
Increase. 
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when it is presented earlier or later the valuation scenario (Mitchell and Carson 1989) 
However, as respondents were clearly told that they were asked for their WTP for three 
alternative energy scenarios, we would expect few ordering effects as none of the 
options would have appeared as a substitute. Figure 6.1 shows the Wind Power 
valuation scenario. 
Figure 6.1: Example of the contingent valuation scenario 
Scenario 1: Electricity from WIND 
Wind power captures the wind's energy. 
Wind turbines have two or three propeller-
like blades, which are mounted on a rotor, 
to generate electricity. The turbines sit high 
atop towers, taking advantage of the wind. I 	1 	I 	if 	T 	I 
	
. vo 
A typical wind farm 
If 20% from Wind If 20% from Current Mix 
(current situation) 
CO2 emissions only within 
the 20% of electricity Reduced by 99% Reduced by 0% 
Local 
biodiversity No change Less 
Location of 
power stations 
Wind farm 
located at 10 miles 
from home 
Coal/Gas power station located 
at 18 miles 
from home 
Total land occupied by 
power stations 
5,832 hectares 
(7,930 football fields) 
all over the UK 
1,594 hectares 
(2,167 football fields) 
all over the UK 
Electricity bill Increase No increase 
Participants' WTP for each energy source was elicited using as payment vehicle an 
annual increase in the household's electricity bill and the elicitation format used was a 
payment card54, as shown in Figure 6.2: 
54  The payment card method was employed mainly for its simple use in self-administered mail surveys 
and its advantages relating to starting point bias and the provision of a bid framework to individuals. Of 
course one should be aware of its possible disadvantages relating to biases associated with the range 
between WTP amounts used on the cards and benchmark (actual household electricity bill or income) 
location (Bateman et al. 2002; Mitchell and Carson 1989). 
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Figure 6.2: Payment card used in the contingent valuation scenario 
`nal` is the maximum you would be willing to pay every year, if anything, to have 20% of 
UK electricity produced from biomass by 2020?' 
0 £0 0 £5 0 £32 D £90 0 £200 
0 £0.50 0 £7 0 £40 El £100 0 £250 
0 £1 0 £8.50 0 £55 0 £143 0 £300 
0 £2 0 £12 1=1 £67 0 £170 0 Other amount 
0 £3 0 £20 D £80 £  
After choosing their preferred WTP amounts, participants were asked a number of 
follow-up questions relating to their payment certainty and their reasons for choosing to 
pay or not pay for each energy source. Their payment certainty was elicited by asking 
them 'How certain are you that you would really pay this amount if asked? ' . Along the 
lines of Champ and Bishop (2001), participants were asked to rate their payment 
certainty on a five-point scale (with endpoints labelled 1 = Not certain at all and 5 = 
Very certain). This question was applicable to both participants that stated positive 
WTP amounts and zero WTP despite findings in previous literature that higher 
uncertainty exists on positive WTP responses (Berrens et al. 2002; Loomis and Ekstrand 
1998; Champ et al. 1997). The inclusion of this question aims at identifying 
hypothetical bias among survey participants by providing information on participants' 
certainty levels. Champ and Bishop (2001) suggest that this method of incorporating 
payment uncertainty in stated WTP values may allow stated WTP amounts to 
approximate actual payments. 
The follow-up questions on reasons for choosing to pay or not pay for each energy 
source were included in order to identify protest responses (Bateman et al. 2002) and 
cases of bias such as hypothetical and symbolic bias (Mitchell and Carson 1989). As 
protests were identified those respondents that stated WTP = £0 and expressed an 
objection to them paying instead of the government or electricity companies, to paying 
higher electricity prices and to paying through an increase in the electricity bill instead 
of a donation. Moreover, as protests were also identified respondents that did not state a 
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WTP amount due to lack of information55. The rest of zero WTP answers were accepted 
as valid zero responses. As biased responses were identified those respondents that 
stated a positive WTP and viewed their WTP as an opportunity to support a good cause 
without paying attention to the details of the environmental good or viewed their WTP 
as a hypothetical payment that would not actually take place56. 
The rest of the survey instrument included a series of questions, employing mainly 
Likert scales, on respondents' previous knowledge of wind power, biomass and nuclear 
power, on the type of information they had access to (negative, neutral, positive), on 
their attitudes towards environmental and energy issues in general, on their direct 
experience with low-carbon energy sources and on their socio-economic characteristics. 
At the end of the survey respondents were also asked for their views on the survey as a 
whole (level of interest, confusion, length etc.) 
6.2.2 Study implementation 
One thousand and two hundred randomly selected residents in Reading, Berkshire and 
Guildford, Surrey, received a survey package (six-hundred questionnaires were 
distributed in each area) during 14th —15th May, 23rd June and 14th-16th July 2008 over 
three distribution rounds. In total three hundred and fifty-seven usable CV 
questionnaires were mailed back after one reminder that was mailed approximately ten 
days after the survey resulting in a response rate of 29.7% which is acceptable for mail 
surveys (Bateman et al. 2002). Of these three hundred and fifty-seven respondents, 
approximately one third were faced first with the wind power valuation scenario, one 
third first with the biomass valuation scenario and one third first with the nuclear 
valuation scenario. 
6.3 Descriptive statistics 
This section presents a summary of our sample's demographic profile, respondents' 
familiarity with wind power, biomass and nuclear power and their attitudes towards 
energy sources and the environment. 
55 The exact protest statements read: 'The government/ electricity companies should pay for this', 'I need 
more information to answer this question', 'I object to paying higher electricity prices' and 'I think that 
households should voluntarily pay and not through an increase in their electricity bill'. 
56 The exact bias statements read: 'I like supporting a good cause and the details of the energy sources, as 
described in the survey, are not important to me' and 'I don't believe that I would really have to pay'. 
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6.3.1 Socio-economic profile 
Table 6.1 provides an overview of the sample's socio-economic profile. Our sample 
consisted of 49% female and 51% male respondents with an average age of 45.6 years. 
When compared to the target population of SE England, our sample is biased towards 
respondents who are higher educated and has higher annual household income (mean 
income of £50,352 versus £35,954). In terms of employment, there are fewer full-
time/part-time employed individuals (40.9% versus 67.5% in SE England), of about the 
same self employed individuals (11.5% versus 10.7%) and fewer unemployed 
individuals. In addition, about nine percent of our respondents were students studying at 
the local universities. As our sample's socio-economic characteristics were significantly 
different from the SE England population, different weights were tested in model 
estimation to account for the differences between sample and population characteristics. 
Weights based on gender, median income, above average income, education and 
employment were tested with the most accurate representation being provided when 
controlling for median income (see chapter 2 for a review of weighting methods). 
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Table 6.1: Sample's socio-economic characteristics 
Variable Sample S-E England 
Gender 
Males 51.1% 49.0% 
Ageb (mean) 45.6yrs** 46.6yrs 
Education 
College degree or above 67.5%** 30.8% 
Employment 
Self employed' 16.5%** 10.7% 
Employees 53.8%** 67.5% 
Unemployedd 1.7%** 4.3% 
Students 9.0% n/a 
Retired 19.3% 18% 
Gross annual household 
income' 
Mean £50,352** £35,954 
Median £44,950** £27,811 
Children under 16 yrs 0.53 n/a 
/household (mean) 
Member of environmental 
organization 
14.6% n/a 
Number of observations 357 8,308,700 
a Data for 2007/2008, Source: NOMIS/ONS (2009), Note: the figures for SE England are based on 
working age which includes males aged 16yrs to 64yrs and females aged 16yrs to 59yrs. On the other 
hand, our sample is based on individuals of 18 years and over. 
b Age taken as mid-point of category 
Includes self-employed, those on government-supported training and employment programmes, and 
those doing unpaid family work (ONS 2009) 
d Includes unemployed and unable to work individuals 
Income taken as mid-point of category 
*** Statistically different at 5% level from the census population 
6.3.2 Knowledge and experience with energy sources 
Respondents were mostly familiar with wind power, solar, hydropower and nuclear 
power (97%, 96%, 89% and 92% of respondents respectively had heard of these 
sources). Four-fifths of respondents had also heard of tidal and wave power, while the 
least familiar energy sources to respondents were biomass and geothermal with only 
half and three-fifths respectively of respondents stating that they had heard of these 
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sources. In terms of their perceived level of knowledge of wind power, biomass and 
nuclear power and the perceived type of information they had access to, almost half of 
respondents stated being very knowledgeable of wind power with this information being 
mostly positive (65.3% of respondents classified the available information mostly 
positive). Regarding nuclear power, 40.2% of respondents perceived themselves as very 
knowledgeable and classified their available information as positive (one-quarter of 
respondents) or negative (over two-fifths of respondents). Significantly fewer 
respondents had some knowledge of biomass with three-fifths stating having some 
knowledge and almost one-quarter having no knowledge at all. Fifty percent of 
respondents classified this information as balanced, one-third as mostly positive and 
approximately one-fifth as mostly negative. Table 6.2 presents an overview of 
respondents' knowledge and type of information on each energy source. 
Table 6.2: Sample's knowledge and information on energy sources 
Knowledge No knowledge at all Some knowledge A lot of knowledge 
Wind power 2.5% 49.7% 47.7% 
Biomass 23.0% 58.7% 18.3% 
Nuclear power 3.4% 56.0% 40.2% 
Information Mostly negative Balanced Mostly positive 
Wind power 6.2% 28.5% 65.3% 
Biomass 18.7% 50.2% 31.1% 
Nuclear power 43.3% 30.9% 25.8% 
Respondents were also asked whether they had ever seen or lived near a number of 
energy technologies. The majority of respondents had seen an on-shore wind farm 
(82.6%), followed by a coal or gas station (66.6%) and a nuclear power station (61.5%). 
About one-third of respondents had seen an offshore wind farm and only 8.4% a 
biomass power station. Few respondents in our sample have lived near a renewable 
energy source in the past, with about 6.7% of them having lived near an on-shore wind 
farm and 2% near a biomass station and an offshore wind farm. Finally, around 15% of 
our sample had a direct living experience with a coal or gas power station and about 7% 
with a nuclear power station. 
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6.3.3 Attitudes towards energy and the environment 
A series of statements elicited respondents attitudes towards different energy sources 
and the environment by asking them to express on a 1 to 5 scale their level of agreement 
or disagreement with each statement. Table 6.3 presents the percentage distributions for 
environmental statements. 
Table 6.3: Sample's attitudes towards energy and the environment 
How far do you agree/disagree? Strongly 
disagree 
Disagree Unsure Agree Strongly 
agree 
1. We all have to change 1.7%a 6.2% 9.3% 33.3% 49.4% 
substantially our behaviour in 
order to help tackle climate 
change. 
2. Climate change is a global 2.0% 1.1% 3.1% 26.8% 67.0% 
problem that needs to be 
addressed internationally by all 
countries. 
3. The UK should invest more in 12.4% 19.7% 30.7% 23.6% 13.5% 
nuclear power stations as a way 
to tackle climate change. 
4. The UK should invest more in 1.1% 2.0% 5.9% 40.8% 50.1% 
renewable energy sources as a 
way to tackle climate change. 
5. Developed (industrialized) 1.1% 12.5% 15.9% 41.1% 29.7% 
countries are the main 
contributors to global warming. 
6. Environmental problems, such 27.0% 37.6% 17.4% 13.5% 4.5% 
as climate change and air 
pollution have been exaggerated. 
7. Solving environmental 2.2% 11.5% 17.5% 35.6% 32.7% 
problems should be one of the 
top 3 priorities for public 
spending in the UK. 
aThe figures have been rounded and therefore may not add up to 100% 
Overall, our sample seems to have a strong pro-environmental attitude with over 80% 
of respondents viewing substantial changes in consumer behavior as an important 
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measure for tackling climate change and 68.3% of respondents agreeing that 
environmental problems should be placed high in the public spending agenda. Only 
one-fifth of respondents seem to refute the significance of climate change, while over 
90% view climate change as an international problem. At the same time, seventy 
percent of respondents regard the developed world as the main contributor to climate 
change. With respect to the use of low-carbon energy sources, over 90% of respondents 
support further investments in renewable energy, while they seem more sceptical about 
the use of nuclear power with one-third of respondents being unsure and two-fifths 
being in favour of its further use in the United Kingdom. 
6.3.4 Survey design 
When asked about their views on the survey as whole, over three-fifths of respondents 
thought that the questionnaire was interesting; while only six percent thought that the 
survey included too much information or that it was too long. On the other hand, one-
third of respondents considered the survey as complicated. These findings are 
encouraging in terms of the effectiveness of the survey design since the survey 
instrument included two stated preference exercises57 and quite detailed information on 
each energy source. 
6.4 Econometric analysis 
This section presents the interval regressions data (section 6.4.1) of our analysis; and a 
discussion of the results on: the estimated interval regressions in terms of preference 
determinants and WTP values (section 6.4.2); and how they compare with the CE 
determinants and values (section 6.4.3). 
6.4.1 Interval regression data 
6.4.1.1 Selection of WTP amounts and certainty 
The elicitation format used in this CV survey is a payment card with twenty-three 
amounts ranging from £0 to £300 and an 'any other amount' option. Table 6.4 presents 
the distribution of respondents' interval selection for each energy source. A significant 
number of respondents elects not to pay anything for biomass and nuclear power (21.5% 
and 39% of total observations respectively) while about one-tenth of respondents states 
a zero WTP for wind power. As described in more detail in section 6.2.1 a number of 
57 As explained in chapter 3, the CV survey was administered together with the unlabelled CE survey. 
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follow-up questions were included in order to identify protest responses and case of bias 
among respondents. In total, only 5.4% of zero WTP responses for wind power, 7.9% 
for biomass and 8.8% for nuclear power were identified as protest responses and were 
removed from the analysis. Moreover, only four respondents state that they are willing 
to pay over £1000 per annum for wind power and nuclear power. These observations, 
which are significantly above the available ranges, are treated as outliers and have also 
been removed in subsequent analysis. 
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Table 6.4: Respondents' payment card interval selection frequency (N=357) 
Interval Wind power Biomass Nuclear power 
£0-£0.5 9.4% 21.5% 39.0% 
£0.541 0.3% 0.0% 0.8% 
El-E2 0.0% 0.0% 0.3% 
£2-£3 0.0% 0.0% 0.0% 
£3-£5 0.3% 0.3% 0.3% 
£5-£7 1.1% 3.1% 1.4% 
£7-£8.5 0.0% 0.3% 0.6% 
£8.5-£10 0.3% 0.6% 0.3% 
E10-E12 0.0% 0.0% 0.3% 
£12-£20 2.8% 1.4% 0.8% 
£20-£32 7.9% 11.9% 9.6% 
02440 4.5% 4.5% 2.8% 
£40 6.8% 8.8% 9.0% 
£55 8.2% 7.1% 4.8% 
£60 0.6% 0.3% 0.0% 
£67 3.4% 3.4% 2.3% 
£70 0.3% 0.3% 0.0% 
£80 9.7% 6.5% 5.4% 
£90 3.1% 1.7% 1.7% 
£100 15.3% 16.7% 9.0% 
£120 1.1% 0.3% 0.0% 
£143 5.1% 1.7% 2.3% 
£150 0.3% 0.3% 0.0% 
£170 2.3% 1.7% 1.1% 
£200 6.5% 3.1% 3.7% 
£250 3.1% 1.1% 1.1% 
£300+ 6.5% 3.7% 3.1% 
£1000+ 0.6% 0.0% 0.6% 
£1500+ 0.3% 0.0% 0.0% 
An overview of our sample's certainty responses for stated positive WTP values (see 
Figure 6.3) indicates that responses are concentrated around levels four and five of the 
certainty scale for all three sources, i.e. the majority of respondents is certain or very 
certain that they would actually pay their stated WTP amount for wind power, biomass 
and nuclear power. This finding is encouraging in terms of the presence or not of 
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hypothetical bias in responses and similar to that of Ready, Navrud and Dubourg (2001) 
who report that respondents tend to me more confident of their selected responses in the 
payment card format. 
Figure 6.3: Certainty levels for WTP>E0 (excluding outliers) 
At the same time, our data exhibits very certain valid zero WTP responses (see Figure 
6.4). Sixty-eight percent of wind power valid zero WTP responses, 69% of biomass zero 
responses and 79% of nuclear power zero WTP responses are associated with certainty 
level five (very certain), which is consistent with previous literature suggesting that 
uncertainty on positive WTP responses is higher than on zero WTP responses (Loomis 
and Ekstrand 1998). 
Figure 6.4: Certainty levels for WTP=l0 (excluding protests) 
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6.4.1.2 Explanatory variables 
The explanatory variables, such as demographic, attitudinal and familiarity-related 
variables, were selected after step-by-step interval regression model trials (presented in 
detail in Appendix A9). In each step, explanatory variables were selected on the basis of 
theoretical expectations and policy intuition regarding WTP determinants and following 
a review of previous literature on public acceptability of and preferences for alternative 
energy sources. The variables were assessed in terms of their statistical significance, 
while keeping in mind expectations from economic theory (e.g. with respect to the 
effect of income on stated WTP). 
Towards our investigation of whether within sample preferences and WTP for wind 
power, biomass and nuclear power share common determinants, or whether different 
drivers shape attitudes towards these sources (see section 6.4.2), we initially employed 
common explanatory variables across the three energy options (see Table 6.7). In other 
words, we regressed the same demographic, attitudinal and knowledge variables over 
the respective WTP values for wind power, biomass and nuclear power. Therefore, 
some of the models presented in Table 6.7 may include some statistically insignificant 
explanatory variables (which however are statistically significant in the rest of models) 
and may not necessarily represent the 'best fit' models to explain WTP determinants for 
each energy option; the latter are presented in detail in Table 6.8. 
Specifically, demographic variables, such as household income and respondent's age 
were included as respondents' or household socio-economic profile is expected to 
influence attitudes and stated WTP (Zografakis et al. 2010; Koundouri, Kountouris and 
Remoundou 2009; Choi, Lee and Lee 2001). Household income is considered a key 
demographic variable (Bateman et al. 2002, Mitchell and Carson 1989) and economic 
theory suggests that higher income individuals are more likely to prefer the proposed 
environmental change over the status-quo option and thus be willing-to-pay more for it. 
Moreover, variables aimed to capture respondents' familiarity with low-carbon 
technologies were selected, such as respondents' type of information they had access to 
on wind, biomass and nuclear power, and a variable capturing respondents' direct 
experience with offshore wind farms considering the current UK goal to increase the 
number of offshore wind farms. Familiarity with low-carbon technologies is often found 
to significantly affect public preferences and stated WTP values (Jun et al. 2010; 
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Ladenburg 2009; Hanley and Nevin 1999) and in general prior knowledge of/ 
experience with a complex environmental good may influence public preferences for it 
(McCollum and Boyle 2005; Cameron and Englin 1997), hence making these variables 
important from a policy perspective. 
In addition, variables aimed to capture respondents' prior attitudes towards energy 
sources, climate change and the environment were selected as prior environmental or 
altruistic beliefs can act as significant preference and WTP determinants with pro-
environmental respondents being more likely to support the presented environmental 
change/options (Kotchen and Moore 2007; Ivanova 2005; Warren et al. 2005; Rose et 
al. 2002). In particular, variables measuring respondents attitudes towards the use of 
nuclear power in the UK, the importance of climate change as an environmental 
problem and membership to environmental organizations were included in an effort to 
further understand WTP determinants for low-carbon energy sources. In addition, 
variables indicating whether respondents considered only renewable energy sources in a 
future low-carbon energy mix or did not think of any particular technology in the mix 
were included in an effort to further analyze the effect of prior beliefs about alternative 
energy sources on stated WTP. 
Finally, it should be noted that no interaction variables were included in the econometric 
analysis in light of recent evidence which suggests that the marginal effect and 
statistical significance of interaction terms in logit models, as estimated by standard 
statistical software, can be misleading (Greene 2010; Ai and Norton 2003); and due to 
time constraints that did not allow for the appropriate estimation and interpretation of 
interaction terms using the computational method proposed by Ai and Norton (2003). 
A description of the variables (definition and summary statistics) included in the 
interval regressions models (see chapter 2 for more details on interval regression) can be 
found in Tables 6.5 and 6.6. 
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Table 6.5: Variables included in the interval regression models 
Variable Description 
LnWTP,iind Willingness-to-pay for the generation of 20% of total electricity from wind 
power by 2020 (log of) 
LnWTPb,,,,„„ Willingness-to-pay for the generation of 20% of total electricity from 
biomass by 2020 (log of) 
LnWTP nuclear Willingness-to-pay for the generation of 20% of total electricity from 
nuclear power by 2020 (log of) 
Income Annual household income as mid-point of income category divided by 100 
LnAge Respondent's age as mid-point of age category (log of) 
TypelnfoW Respondent's available type of information on wind power (1=negative 
information, 5=positive information) 
TypeInfoB Respondent's 	available type of information on biomass 	(1=negative 
information, 5=positive information) 
TypeInfoN Respondent's available type of information on nuclear power (1=negative 
information, 5=positive information) 
SeeOlfWind Dummy for previous experience with off-shore wind farms: 	=1 	if 
respondent has seen an off-shore wind farm; 0 otherwise 
InvNuclear Attitude toward the statement 'The UK should invest more in nuclear 
power as a way to tackle climate change' (1=strongly disagree, 5=strongly 
agree) 
Exaggerate Attitude toward the statement 'Environmental problems such as climate 
change and air pollution have been exaggerated' (1=strongly disagree, 
5=strongly agree) 
Member Dummy for membership 	to 	environmental 	organizations: 	1=yes; 	0 
otherwise 
MixRenewables Dummy for CE options previously completed: =1 if respondent thought of 
a mix of renewable energy sources in the unlabeled CE options; 0 otherwise 
NoPartSource Dummy for CE options previously completed:=1 if respondent did not 
think of any particular energy source in the unlabeled CE options; 0 
otherwise 
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Table 6.6: Summary statistics of regressors 
Wind power Biomass Nuclear power 
Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
Income 502.12 315.93 501.98 316.37 501.94 315.12 
Age 45.51 16.10 45.37 16.10 45.46 16.16 
TypeInfoW 3.86 0.96 
TypeInfoB 3.17 0.97 
TypeInfoN 2.70 1.20 
SeeOlfWind 0.35 0.48 0.35 0.48 0.34 0.47 
InvNuclear 3.10 1.21 3.06 1.21 3.06 1.21 
Exaggerate 2.31 1.14 2.30 1.13 2.29 1.14 
Member 0.15 0.35 0.15 0.35 0.14 0.35 
MixRenewables 0.23 0.42 0.24 0.42 0.24 0.42 
NoPartSource 0.58 0.49 
6.4.2 WTP determinants for wind, biomass and nuclear power 
This section presents the analysis of WTP determinants for electricity generation from 
on-shore wind, biomass and nuclear power, using an interval regression model. We 
explore whether common factors drive preferences for the three low-carbon 
technologies by regressing the same demographic, information and attitudinal variables 
over the respective WTP values58. The estimated models (see Table 6.7 - models with 
common determinants) indicate that wind, biomass and nuclear power share few 
significant common WTP determinants with the type of available information on each 
energy source being the only common determinant across all three WTP values. 
Moreover, the two renewable sources share three additional common explanatory 
factors, specifically prior beliefs about the severity of climate change, direct experience 
with off-shore wind farms and respondent's age. Our results suggest thus that different 
factors are likely to drive WTP for each energy source, despite the reasonably high 
pseudo R2 values achieved. They support our hypothesis that the sources that would 
make up a low-carbon mix are not be perceived as similar by the public whose 
preferences for each source are shaped by different factors. In other words, the different 
58 Models were also estimated using only a few theoretically key determinants of WTP in order to 
investigate the study's reliability. The variables included were income, age, type of available information 
on each energy source and previous experience with offshore wind farms. All three regressions achieved 
an explanatory power between 0.20 and 0.25, which indicates sufficient degree of study reliability 
(Mitchell and Carson 1989). 
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low-carbon technology attributes are reflected in public preferences which are less 
likely to be uniform. WTP for wind power (see Table 6.8 — models with individual 
determinants) is affected by a variety of factors such as demographics, familiarity and 
prior environmental beliefs, whereas WTP values for biomass and nuclear power (see 
Table 6.8) are determined mainly by respondents' knowledge of and prior beliefs about 
low-carbon energy technologies and their general attitudes towards the environment and 
climate change. 
In particular, (see Table 6.8) household income and respondent's age affect positively 
and negatively respectively WTP for on-shore wind power with higher income 
households being willing to pay more and older individuals being willing to pay less for 
wind power. Age is also the only significant demographic explanatory variable of WTP 
for biomass, with older individuals showing reluctance to support the technology, as 
they probably attach less use values to it. 
The effect of information type on preferences remains highly significant for all three 
energy sources, with respondents that reported having access mostly to positive 
information on wind power, biomass or nuclear power being willing to pay more for 
these sources. Individual preferences can be formed by the available information and in 
the case of complex goods, like energy, information could play a crucial role in public 
acceptability. In the case of wind power, previous familiarity with off-shore wind farms, 
also significantly affects its WTP, with more familiar respondents being willing to pay 
less for having their electricity produced from on-shore wind power. Off-shore wind 
power is also expected to be an important part of the future UK energy mix and 
therefore, this variable arguably shows that the public would prefer its development 
over that of on-shore wind power. 
Furthermore, public attitudes towards the severity of environmental problems, such as 
climate change significantly and negatively influence WTP for wind power and 
biomass, suggesting that a general attitude towards the importance of environmental 
issues affects the acceptability of individual policies as well. In addition, the significant 
and opposite effects on wind and nuclear power, of prior beliefs regarding the further 
development of nuclear power as a way for the UK to tackle climate change, arguably 
show that supporters of these technologies form distinct consumer groups; wind 
supporters disapprove of nuclear power and vice versa as they do not believe in the 
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merits of the other technology, a view that was also observed during our focus groups 
and cognitive interviews. 
In addition, respondents that thought only of a mix of renewable energy sources in the 
choice options of the unlabelled CE (which they completed prior to the CV survey) 
were willing to pay more for on-shore wind power and less for nuclear power. This 
finding is important for the reliability of our survey since it indicates preference 
consistency in participants' responses both within the CV survey, i.e. positive effect on 
wind WTP and negative effect on nuclear WTP, and between the CV and unlabelled CE 
survey. On the other hand, those that did not think of a particular source in the CE, were 
willing to pay more for biomass. Hence, prior beliefs about the composition of a future 
low-carbon energy mix may influence the public acceptability of individuals energy 
sources. Finally, the statistically significant constants indicate on the one hand that 
respondents would prefer a move towards wind power and biomass over the status-quo, 
and on the other hand that they would prefer the current electricity mix over a possible 
expansion of nuclear power. 
Concluding, the above plurality of drivers for preferences for wind power, biomass and 
nuclear power suggests that public preferences for low-carbon sources should not be 
viewed as homogeneous but should be considered for the development of each low-
carbon technology separately. Moreover, attitudes towards the renewable sources do not 
seem to share more common determinants than the attitudes towards wind and nuclear 
power. Several similar factors affect WTP for wind and nuclear power, although in the 
opposite direction, which indicates that supporters of wind and nuclear power form two 
distinct consumer groups. The importance of public information on energy technology 
acceptability indicates the potential of promoting public familiarity, and the effect of 
prior beliefs about low-carbon energy sources and the environment further reinforces 
the potential role of knowledge on alternative energy and environmental problems such 
as climate change and air pollution, especially in the case of nuclear power. 
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Table 6.7: Weighted' interval regression with common WTP determinantsb 
LnWTP wind LnWTP biomass LnWTP nuclear 
Coeff. z-stat. Coeff. z-stat. Coeff z-stat. 
Income 0.001 *** 4.1 0.0005 1.3 -0.0004 -0.7 
LnAge -0.44 * -1.9 -0.57 * -1.7 -0.69 -1.6 
TypeInfoW 0.36 *** 3.5 
TypeInfoB 1.17 *** 8.1 
TypeInfoN 0.62 *** 3.6 
SeeOlfWind -0.39 ** -2.1 -0.43 * -1.8 -0.13 -0.4 
InvNuclear -0.14 ** -2.4 0.05 0.5 1.39 *** 7.5 
Exaggerate -0.21 ** -2.3 -0.45 *** -3.0 -0.18 -1.1 
Member -0.13 -0.5 -0.84 * -1.8 -0.90 -1.5 
MixRenewables 0.28 ** 2.0 -0.12 -0.4 -1.28 *** -3.2 
Constant 5.02 *** 4.8 2.70 ** 2.0 -0.26 -0.2 
o 1.22 1.77 2.38 
Prob > chi2 0.00 0.00 0.00 
Log- 
pseudolikelihood 
-900.77 -721.39 -781.77 
Pseudo R2` 0.24 0.33 0.48 
N 330 326 321 
apweight=median income 
"Protests and outliers have been removed 
`McKelvey and Zavoina's pseudo R2 
* ** * " significant at 1%, 5% and 10% level respectively 
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Table 6.8: Weighteda interval regression with individual WTP determinantsb 
LnliviPwind  LnWTPbm„,„„ LnWrP nuclear 
Coeff. z-stat. Coeff. z-stat. Coeff. z-stat. 
Income 0.001 *** 4.1 
LnAge -0.57 -1.7 
Age -0.01 ** -2.0 
TypeInfoW 0.36 *** 3.5 
TypeInfoB 1.01 *** 8.0 
TypeInfoN 0.65 *** 3.8 
SeeOffWind -0.39 ** -2.1 
InvNuclear -0.13 ** -2.3 1.33 *** 7.4 
Exaggerate -0.20 ** -2.3 -0.41 *** -2.8 
MixRenewables 0.26 * 1.6 -1.26 *** -3.0 
NoPartSource 0.54 ** 2.2 
Constant 3.86 *** 6.5 2.57 ** 2.1 -3.5 *** -6.6 
a 1.21 1.79 2.42 
Prob > chi2 0.00 0.00 0.00 
Log- 
pseudolikelihood 
-900.36 -723.88 -788.25 
Pseudo R2' 0.24 0.31 0.46 
N 330 326 321 
apweight=median income 
"Protests and outliers have been removed 
`McKelvey and Zavoina's pseudo R2 
• • significant at 1%, 5% and 10% level respectively 
6.4.3 Comparison of CV and CE findings 
Table 6.9 presents (i) the estimated, from Table 6.8, parametric mean and median WTP 
values for each energy source and their 95% confidence intervals estimated with the 
Delta method (Greene 1997) and (ii) the compensating surplus values from the labelled 
CE survey presented in chapter 4. The CS values have been estimated for the same 
wind, biomass and nuclear power scenario as presented in the CV valuation scenario for 
comparison. The non-parametric values are also presented as they are a lower bound for 
mean and median WTP values and provide a guide to the central tendency of the sample 
data. 
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Table 6.9: WTP values from the CV survey 
Sample 	 Wind power Biomass Nuclear power 
CV 
Interval 
regression 
Parametric WTP values 
Mean WTP 
(95% CI) 
Median WTP 
(95% CI) 
£136.93*** 
(£115.81-£158.06) 
£65.85*** 
(£55.69-£76.01) 
£134.76*** 
(£97.024172.51) 
£27.64*** 
(£19.90-£35.38) 
£140.19*** 
(£88.44-£191.93) 
£7.24*** 
(£4.63-£9.85) 
Non-parametric WTP values 
Mean WTP 
(St. Dev.) 
Median WTP 
£112.31 
(91.05) 
£85 
£79.00 
(78.20) 
£61 
£62.31 
(79.32) 
£36 
Labelled 
CE 
RPL 
Parametric CS values 
CS 
(95% CI) 
£299.09*** 
(£216.67-£381.50) 
£260.42*** 
(£173.39-£347.45) 
£237.37*** 
(£89.49-£385.24) 
Statistically significant at 1% level 
Respondents are willing to pay annually for the wind scenario59 £136.93, for the 
biomass scenario60 £134.76 and for the nuclear scenario61 £140.19 per year. Hence, 
except for the different WTP determinants for each source, the public also attaches 
different values to the use of wind, biomass and nuclear power. 
Consistent with previous literature (Mogas, Riera and Bennett 2006; Hanley et al. 
1998), our CE welfare measures are higher than those derived from the CV for the same 
wind, biomass and nuclear scenarios. Specifically, respondents are willing to pay 
annually for the wind scenario £136.93 in the CV survey and £299.09 in the CE survey. 
Similarly for the biomass scenario respondents are willing to pay annually £134.76 in 
the CV and £260.42 in the CE survey, while for the nuclear power scenario, they are 
willing to pay £140.19 and £237.37 in the CV and CE survey respectively. For the wind 
59 Wind scenario: Wind farms located at 10 miles from residential areas, reduction of CO2 emissions by 
99% within the 20% of total electricity it would produce, no biodiversity impacts and land occupation of 
about 5,832 ha all over the country. 
60 Biomass scenario: Power station located at 10 miles from residential areas, reduction of CO2 emissions 
by 90% within the 20% of total electricity, increase in local biodiversity through the use of energy crops 
and total land occupation of about 816,000 ha. 
61 Nuclear scenario: Power station located at 10 miles from residential areas, reduction of CO2 emissions 
by 97% within the 20% of total electricity, no biodiversity impacts and total land occupation of about 568 
ha all over the UK. 
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and biomass scenarios, their non-overlapping 95% confidence intervals indicate that the 
WTP values derived from the two SP methods are statistically different while this is not 
the case for the nuclear scenario. The non equivalent wind and biomass welfare 
measures do not offer support for the convergent validity of the CV and CE methods for 
these energy sources. 
Regarding the elicited preferences, similar factors seem to affect them in the CV and CE 
studies; specifically, respondents' prior information on each low-carbon technology, 
beliefs about the expansion of low-carbon sources as a climate change mitigation 
measure and experience with wind technologies drive preferences in both studies. 
Differences are observed in the role of demographics, with income significantly 
affecting preferences in the CE study, while it has limited effect in the CV study. 
Finally, beliefs about the role of consumer involvement in climate change mitigation 
drive preferences in the CE study, while they have no effect in the CV study. Overall, 
preference determinants in both the CV and CE studies are consistent with theoretical 
expectations which offers support to the theoretical and expectation-based validity of 
these SP studies. 
Finally, a further look at the results of both surveys also indicates that protest responses 
were lower in the CE survey (only 2% of total responses were classified as potential 
protests compared to 5.4%, 7.9% and 8.8% for wind, biomass and nuclear power 
respectively in the CV survey) and arguably supports the general view that CV surveys 
are more protest prone as a result of the direct WTP elicitation format (CEs do not 
explicitly ask about monetary values). Nevertheless, this assumption is yet to be 
formally tested within the valuation literature. 
6.5. Conclusions 
This chapter examined, with the use of the CV method: (i) whether uniform or different 
determinants affect WTP for the individual sources that are likely to make up the short-
and medium-term UK low-carbon mix, i.e. wind, biomass and nuclear power; and (ii) 
whether the CV and the CE method elicit similar preference determinants and WTP 
values for the three sources. This section summarizes our main findings and discusses 
possible limitations and avenues for future work. 
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The rapid expansion of low-carbon sources is very likely to have several energy projects 
considered in a particular area; in this case, public support for all proposed projects 
cannot be deemed certain given the inherently different attributes of low-carbon energy 
technologies. Respondents to our CV study were faced with this situation when they 
were asked to express their preferences and WTP values for wind, biomass and nuclear 
power as alternative scenarios to be developed. Confirming prior expectations, our 
results suggest that quite different factors influence public preferences for each energy 
scenario, making thus the separate examination of attitudes necessary. Prior information 
on each source is the only common WTP determinant across all three scenarios, 
emphasizing its potential role on energy technology acceptability. Interestingly, 
preferences for the two renewable sources do not seem to share many common 
determinants, indicating that wind and biomass are not viewed as equivalent sources. 
Furthermore, supporters of wind and nuclear power seem to form two distinct groups 
that hold strong negative attitudes towards the other technology (wind over nuclear and 
vice versa). 
Overall, WTP for wind power is affected by respondents' demographics, familiarity and 
prior environmental beliefs, whereas WTP values for biomass and nuclear power are 
determined mainly by respondents' knowledge of the energy technologies and their 
general attitudes towards the environment and energy. Especially in the case of nuclear 
power, prior information and beliefs about its importance in a future low-carbon energy 
mix mainly drive public preferences. Hence, from a policy perspective, our research 
arguably shows that low-carbon energy should not be treated as a homogeneous source 
of electricity and that its associated public acceptability of and preferences for should 
not be expected to be uniform. 
Furthermore and consistent with previous literature, the estimated CV welfare measures 
are significantly lower and different than the CE welfare measures for the same wind 
and biomass scenarios, while they are similar for nuclear power. In addition, preference 
determinants in both the CV and CE studies are fairly similar and offer support to the 
theoretical and expectation-based validity of these SP studies. Both methods indicate 
that information on and experience with energy technologies could play an important 
role in public acceptability of low-carbon sources; moreover, the significant effect of 
prior environmental beliefs about the severity of climate change, the role of nuclear 
power in mitigating climate change and the potential role of changes in individual 
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environmental behaviour suggests that there is also room for educating the public on a 
more general basis about climate change and the possible means of mitigation. 
The research presented in this chapter makes a contribution to the valuation literature on 
low-carbon energy by being one of the very few CV studies to simultaneously 
investigate preferences and their determinants for three technologies and to provide 
explicit economic values for the environmental benefits of nuclear power and biomass 
respectively. In addition, this research makes a modest contribution to the CV-CE 
comparison literature by presenting the findings of new case study. 
Nevertheless, our CV study has a number of limitations which are presented below, 
together with some suggestions for future work. Firstly, our sample is not representative 
of the target population and was limited to a specific geographical area in England. 
Despite our efforts to take account of the observed demographic differences using a 
weighted regression, it would be useful for policy purposes to obtain a larger and 
representative of the UK population sample and thus elicit representative aggregate 
benefit values for each energy source. Moreover, our study did not investigate any 
scope effects, which would further enhance the validity of the study. Therefore, it would 
be useful to explore WTP values for (i) different fractions of electricity produced by 
wind, biomass and nuclear power, and (ii) different low-carbon scenarios with changed 
attribute levels. Furthermore, the available timeframe constraint us to present the most 
important and familiar characteristics of the low-carbon scenarios; however as a result 
of the multidimensional nature of power generation, a more detailed scenario capturing 
additional energy impacts would offer useful information on public attitudes and values. 
Furthermore, the use of DC WTP format, instead of the payment card format, would 
permit a more thorough comparison between the CV and CE values since the CV DC 
format shares the same random utility choice framework as the CE. Finally, two 
interesting avenues for future work would be to examine the effect: (i) of the time 
aspect of energy scenarios, i.e. how information on the timing of climate change 
mitigation benefits would influence preferences and stated WTP values for the 
implementation of the low-carbon scenarios; and (ii) of payment certainty on WTP 
values and preferences determinants using a selection model, given the high number of 
certain individuals in our data. 
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CASE STUDY 2  
ACCEPTABILITY OF AND PREFERENCES FOR LOW-CARBON 
TRANSPORT FUELS  
`...I have a Biofuel Saab car which is great when I can find biofuel ...most of my 
journeys are local or to London where I cannot find biofuel. It makes no sense to drive 
30-40mins just to refuel with biofuels, so in reality I rarely use the biofuel my car is 
designed to use... '. (Respondent in our survey, 2008) 
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CHAPTER 7: ANALYZING PUBLIC PREFERENCES FOR BIOETHANOL 
FUEL BLENDS 
Chapter 1 
Introduction 
Chapter 2 
Stated preference methods 
Chapter 3 
Case studies 
• 
Chapter 4 Chapter 7 
Analyzing public preferences for low- 
carbon energy technologies 
Analyzing public preferences for 
bioethanol fuel blends 
• Case Study 2 
Chapter 5 Chapter 8 
Case Study 1 Assessing the effect of technology 
labels on preferences 
Analyzing business attitudes towards 
bioethanol fuel and vehicles 
Chapter 6 
Measuring public preferences for low- 
carbon energy sources using the 
contingent valuation method 
•  
r- 	Chapter 9 Discussion and Conclusions 
Summary 
This chapter investigates public preferences for bioethanol fuel blends, namely E10, 
E85 and E-Diesel using the CE technique. A mail survey was administered to Somerset 
County residents, as part of the EU project 'BEST', in order to gain an insight into the 
factors affecting fuel choices and the associated WTP values for bioethanol fuel 
attributes. Overall, our results suggest that individuals are more likely to choose the 
bioethanol blends with increasing driving range, refuelling availability, GHG emissions 
reductions, health air pollutants reductions and engine power. Public familiarity and 
environmental attitudes are also significant determinants. Our investigation aims to 
enrich the very limited acceptability literature on biofuels by presenting the results of 
the first European and UK study and the first study that considers the role of health-
related air pollutants on preferences. 
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7.1 Introduction 
The development of alternative fuels is the result of society's need to decrease its 
dependency on fossil fuels and thus increase energy security, and to reduce air pollution 
and GHG emissions on a local, national and international scale. The successful 
introduction and diffusion of low-carbon fuels and vehicles for transportation depends 
on an array of factors such as maturity of the technology, governmental commitment to 
their promotion, favourable economic and enterprising conditions and support by 
consumers and business fleets (Hickson, Phillips and Morales 2007; Byrne & Polonski 
2001). As with any new technology or product, the acceptance of and demand for these 
fuels and vehicles will depend on how well they will satisfy the needs of consumers and 
businesses, making thus the investigation of public and business preferences for low-
carbon fuels and vehicles essential. 
In particular, this investigation could help identify the specific barriers or motivations 
that translate use intentions to actual purchases. Previous empirical work (a detailed 
literature review is presented in the next section) suggests that public support for low-
carbon fuels and vehicles is fairly high and that consumers would consider purchasing 
an AFV as their next vehicle, although this would not act as a substitute of their main 
petrol vehicle but more as a complement to the household fleet. Purchase intentions 
seem to be driven by vehicle and fuel cost considerations, followed by refuelling 
convenience and vehicle performance and to a lesser extent by environmental 
motivations. Especially for alternative fuels and vehicles, refuelling availability can act 
as an additional constraint to their development, compared to low-carbon technologies 
for power generation, because of the need to develop almost simultaneously fuel supply, 
infrastructure and vehicle manufacturing in order to overcome the 'chicken or egg' 
dilemma. Previous experience has shown for example that one of the barriers, among 
others, that led to the failure of the natural gas vehicle market in Canada was the non 
availability of refuelling infrastructure that could be easily accessed by both small fleets 
and individual consumers (Flynn 2002). 
At the same time though, the refuelling issue does not relate only to fuel availability, but 
also to the type of fuel provided. Some alternative fuels, such as bioethanol, are sold as 
blends at different percentages with petrol/diesel; these blends have different functional 
and environmental characteristics, making thus the investigation of demand for specific 
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blends necessary in order to understand which of these blends are likely to be preferred 
by the public and which of their attributes are likely to affect consumer preferences. 
This chapter aims from a policy perspective: 
(i) to investigate preferences for three types of bioethanol blends, namely E10, E85 and 
E-Diesel, an ethanol-diesel blend that is still at the experimental stage; 
(ii) to measure preferences for the use of the blends and WTP values for their attributes 
with the use of the choice experiment technique; 
(iii) to explore the effect of health-related pollutants on preferences for bioethanol 
blends, a fuel attribute that has not been explored in previous studies. 
Hence, from a policy perspective, this research aims to help policy formulation in the 
UK and Europe, where the introduction of bioethanol in general and of low and high 
bioethanol blends in particular is currently being promoted, in view of the UK targets 
of producing 5% of the transportation fuels from renewable energy sources by 2010-
2011 (DTI 2007a) and the EU targets of increasing of biofuels' share in the market to 
5.75% by energy content by year 2010. 
Moreover, from a methodological perspective, it aims to investigate the effect of 
`irrational' choices on preferences and WTP estimation: by irrational choices we refer to 
the presence of non-trading respondents in choice experiments, i.e. those who do not 
seem to trade-off between attribute levels, and of inconsistent respondents, i.e. those 
who violate with their choices their stated acceptable attribute levels. Specifically, this 
chapter aims to explore ways to identify these irrationalities, their impact on choices and 
ways to deal with them. 
This research seeks to contribute to existing knowledge on consumer preferences for 
alternative fuels by: 
(i) being one of the very few European and UK valuation studies on bioethanol blends, 
thus enriching the perspectives offered by previous US studies, where the population is 
more exposed to bioethanol due to the wide use of corn-based ethanol in many US 
states; 
(ii) being one of the very few valuation studies on diesel-ethanol blends, thus adding to 
the previous studies that focused only on petrol-ethanol blends; 
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(iii) by being one of the very few CE studies on bioethanol blends, thus adding to the 
previous CV studies on bioethanol. 
It also seeks to make a contribution to the development of stated preference methods 
of environmental valuation by investigating the use of new approaches, such as the cut-
offs approach, to survey data handling and analysis in the presence of non-traders and 
choice inconsistencies. 
The rest of the chapter is structured as follows: section 7.2 reviews in detail previous 
literature on public preferences for alternative fuels and vehicles, both private and 
public transport, and the acceptability literature relating to biofuels; section 7.3 
describes the survey design and implementation; section 7.4 presents the descriptive 
statistics of the survey; section 7.5 presents the results and the discussion of preferences 
for petrol-ethanol and diesel-ethanol blends; and section 7.6 concludes the chapter by 
providing a summary of the main findings. 
7.2 Literature review 
Previous empirical work on public preferences for alternative fuels and vehicles dates 
back to the 1980s with a large number of studies exploring purchase decisions of 
electric (or hybrid-electric) vehicles (e.g. Chiu and Tzeng 1999; Kurani, Turrentine and 
Sperling 1996) and AFVs in general. Some recent studies, which are reviewed later in 
this section, have also focused on biofuels and alternative-fuel public transport. An 
overview of the stated preference and consumer demand literature suggests that for most 
types of AFVs, household decisions are influenced by the same vehicle or fuel 
attributes. 
Vehicle-related cost is perceived as an important purchase barrier with vehicle price and 
maintenance cost significantly affecting consumer preferences (Potoglou and 
Kanaroglou 2007; Brownstone, Bunch and Train 2000; Ramjerdi and Rand 1999; 
Ewing and Sarigollu 1998). Driving range is another significant choice determinant 
(Sperling, Setiawan and Hungerford 1995; Golob et al. 1993; Bunch et al. 1992), 
especially in the case of electric or hybrid-electric vehicles. Golob and Gould (1998) 
report that households which drove EV vehicles in trials for a period of two weeks 
travelled significantly shorter distances than with their petrol cars and did not view 
electric vehicles as pure substitutes of conventional cars due to their limited range. 
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Moreover, range was ranked high among future users of electric motorbikes in Taiwan 
(Chiu and Tzeng 1999) and duration of battery, which is linked to available range, could 
prevent acceptance of electric cars (Cheron and Zins 1997). On the other hand, Kurani, 
Turrentine and Sperling (1996) find that respondents were not willing to pay more for 
increased mileage in EVs and that limited driving range would not be an important 
barrier for purchasing an electric vehicle since households can allocate their travel needs 
to either the EV or the petrol household vehicle. 
Furthermore, consumers are interested in vehicle performance, such as acceleration, top 
speed or engine size and power (Adrian and Vergara 2009; Potoglou and Kanaroglou 
2007; Cherry and Cervero 2007; Dagsvik and Liu 2005; Adler et al. 2003). For 
example, Di Pascoli, Femia and Luzzati (2001) found that car owners in Italy were 
reluctant to buy a natural gas vehicle because of its perceived overall poor performance 
compared to petrol and diesel cars, WTP to pay a premium for hybrid cars among 
Turkish consumers was negatively affected by the vehicles' performance (Erdem, 
Senturk and Simsek 2010), and the Chiu and Tzeng (1999) study shows that speed is the 
most important consideration among Taiwanese consumers for purchasing an electric 
motorbike. 
Fuel cost and availability are also perceived as important barriers for the adoption of 
AFVs. Alternative fuels are expected to be sold at a premium, especially at the early 
stages of the market due to the absence of economies of scale or limited feedstock. 
Several studies report the importance of fuel price on consumers' preferences for natural 
gas vehicles (Yeh 2007) or clean fuel vehicles in general (Potoglou and Kanaroglou 
2007; Bunch et al. 1992) where higher fuel prices negative influence purchase 
intentions. The results of the study by Ahn, Jeong and Kim (2008) also show that car 
owners in South Korea preferred mostly petrol and diesel cars over AFVs due to lower 
fuel cost and better engine performance; Horne, Jaccard and Tiedemann (2005) 
identified fuel cost and availability as the main barriers among Canadian consumers of 
choosing a hybrid-electric vehicle or a clean fuel vehicle over petrol vehicles. 
Moreover, limited refuelling availability is a cause of concern for future buyers of 
natural gas or methanol cars (Brownstone, Bunch and Train 2000), generic AFVs 
(Ewing & Sarigollu 1998; Bunch et al. 1992) and electric vehicles, where the possibility 
of battery recharging at home is the most valued attribute of EVs (Kurani, Turrentine 
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and Sperling 1996). Moreover, Sperling and Kitamura (1986) identified infrastructure 
density and fuel prices to be particularly important to US consumers during their 
decision making process of buying a diesel car. On the other hand and contrary to above 
studies, EIA (1996) reports that US participants' willingness to purchase an AFV is 
mostly driven by cargo size, while refueling availability had limited effect. 
Interestingly, despite findings from qualitative studies that underlined the paramount 
influence of environmental concerns on purchase intentions for alternative fuel vehicles 
(Golob, Kitamura and Occhiuzzo 1992), results from acceptability and preference 
studies are mixed. Ewing and Sarigollu (2000, 1998), using a discrete choice 
experiment, measured a low effect of polluting emissions on choices for AFVs, with 
respondents being more sensitive to vehicle performance characteristics. Participants to 
the study of Chiu and Tzeng (1999) rated emissions as the fourth most important 
attribute of electric motorbikes, however the contingent ranking exercise that followed 
showed that emissions levels did not significantly affect motorists' choices and the 
authors attributed this inconsistency to the presence of social norm bias in the first 
exercise (i.e. rating of electric motorcycle attributes). Similarly, US surveys on potential 
markets for AFVs showed that reduced pollution had a limited effect on consumer 
preferences for clean fuel vehicles (EIA 1996) and electric vehicles (Kurani, Turrentine 
and Sperling 1996). Dagsvik and Liu (2005) also find that household choices for AFVs 
in Shanghai are driven only by practical vehicle attributes, such as engine power and 
fuel cost, and not by the possible environmental benefits. 
On the other hand, residents' preferences for AFVs in Hamilton, Canada, were 
significantly influenced by the associated pollution reduction (Potoglou and Kanaroglou 
2007), US consumers were willing to pay on average $0.02/gallon extra for methanol, a 
fuel with reduced emissions' level (Sperling, Setiawan and Hungerford 1995) and 
tailpipe emissions affected preferences for methanol and CNG vehicles (Brownstone, 
Bunch and Train 2000). Moreover, Bunch et al. (1992) report statistically significant 
coefficients for reduced emissions in their SP tasks for alternative vehicle choice and 
alternative fuel choice; however the significance of emissions disappears in the case of 
sports cars where intended buyers are more interested in driving range and fuel cost. 
Martin et al. (2009) also find that 50% of participants in a test-drive of fuel cell vehicles 
(FCVs) in California would be willing to pay a premium of at least $4,000 to purchase 
an emissions free vehicle. Similarly, tourists in Florida stated that one of their main 
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motivations for renting an FCV would be the opportunity to use a pollution free vehicle 
and 49% of them responded positively that they would be willing to pay more to rent a 
hydrogen vehicle (21% indicated that they were willing to pay an additional $5—$10 per 
day and 6% were willing to pay an additional $15—$20 per day) (Lines 2008). 
Furthermore, Erdem, Senturk and Simsek (2010) report that one of main WTP 
determinants, in their CV study on hybrid cars in Turkey, were environmental 
considerations and particularly concerns about the severity of global warming. 
Several studies also report the effect of a series of non-vehicle attributes on preferences 
for clean fuels, such as safety perceptions, governmental incentives and personal 
experience. For example, individuals view natural gas vehicles as potentially dangerous 
as they associate 'gas' with 'explosive' material (Di Pascoli, Femia and Luzzati 2001) 
whereas electric motorbikes are considered safer than petrol ones (Cherry and Cervero 
2007). Vehicle symbolic benefits, such as being socially responsible and caring for 
others, are found to significantly affect purchase decisions for hybrid-electric vehicles 
with owners being willing to compromise some of the vehicle limitations in order to 
gain satisfaction from these benefits (Heffner, Kurani and Turrentine 2005). Moreover, 
Mau et al. (2008) and Axsen, Mountain and Jaccard (2009) find that information on the 
market penetration of electric vehicles positively influences choices for these vehicles 
over petrol vehicles, i.e. as the percentage of electric vehicles in the market increases, 
consumers are more likely to prefer hybrid-electric cars in the stated-preference tasks. 
The authors call this a 'neighbour effect' where the choices of others signal positive 
experiences with EVs to potential buyers. 
Personal experience and familiarity with AFVs has also been found to significantly 
affect purchase intentions, where drive trials with fuel cell vehicles or electric vehicles 
result in enhanced public support for these technologies. Martin et al. (2009) report that 
positive impressions of hydrogen relating to driving, refueling and safety increased 
following the test-drive with 95% and 89% of users being very satisfied with their 
driving experience and safety perceptions respectively, a result that indicates the need 
for promoting familiarity and direct experience in order to increase consumer 
acceptance. Gould and Golob (1998) also show that following a two-week trial with 
EVs, participants expressed higher opinions about the environmental efficacy of the 
vehicles and increased their belief in the advantages of the technology. Finally, previous 
empirical work has investigated the role of incentives (financial or mandates) on 
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consumer purchase intentions; subsidies or tax reductions on vehicle purchase price and 
fuel cost are found to increase demand for AFVs (Adler et al. 2003; Ewing and 
Sarigollu 1998, 2000), whereas incentives like free parking or access to high occupancy 
lanes do not affect purchase decisions (Potoglou and Kanaroglou 2007). Diamond 
(2009) examined the impact of government incentive policies designed to promote the 
adoption of hybrid-electric vehicles in the USA. He found that there is a strong 
relationship between gasoline prices and hybrid adoption where higher prices are likely 
to shift consumer attention to EVs, but a much weaker relationship between incentive 
policies and hybrid adoption. 
The use of alternative fuels in public transport is another important market segment 
which helps raise awareness and the visibility of new fuel technologies (Janssen et al. 
2006). Previous literature focuses on buses running on hydrogen and investigates both 
public acceptability of and preferences for these vehicles. Available studies show that 
support for hydrogen-fuelled buses is quite high among passengers (Hickson, Phillips 
and Morales 2007; Haraldsson et al. 2006), drivers (Saxe, Folkesson and Alvfors 2007) 
and the general public (Thesen and Langhelle 2008; O'Garra, Mourato and Pearson 
2005). Individuals that are more knowledgeable of the fuel, fuel-cells and 
environmental problems are more supportive of its wider use, while environmental 
attitudes or safety concerns do not significantly affect attitudes contrary to expectations 
(Saxe, Folkesson and Alvfors 2007; O'Garra, Mourato and Pearson 2005). Moreover, 
those that strongly believe in scientific and technologic solutions to environmental 
issues (instead of personal contribution) and live close to demonstration hydrogen 
refueling stations are more likely to support the use of hydrogen vehicles (Thesen and 
Langhelle 2008). 
Passengers of hydrogen-powered buses were satisfied with the performance of the 
vehicles in terms of noise while in operation, and of comfort (Hickson, Phillips and 
Morales 2007); drivers rated performance in terms of pollution, comfort and smell 
better than conventional buses, but considered it to be lower in terms of braking and 
acceleration (Saxe, Folkesson and Alvfors 2007). Regarding the public's willingness to 
pay a premium to see these buses substituting conventional buses, the findings are 
different between studies; 60% of participants to the study by Saxe, Folkesson and 
Alvfors (2007) were not willing to pay a higher bus fare, whereas O'Garra et al. (2007), 
using the CV method, estimated positive WTP values of bus users per single bus fare in 
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the cities of Berlin, London, Luxembourg and Perth. Moreover, non bus-users in 
London and Perth were also willing to pay extra in taxes to support the large-scale 
introduction of hydrogen buses. Interestingly, WTP values were not significantly 
affected by consumers' environmental concerns or behaviour. 
Despite the attention of public organizations (e.g. EU Commission 2006; Royal 
Commission on Environmental Pollution 2004; IEA 2004), environmental organizations 
(e.g. Greenpeace 2007; FOE 2007) and the media (e.g. BBC 2006) to the use of biofuels 
and their environmental impacts, the literature on consumer acceptability of and 
preferences for biofuels and biodiesel/bioethanol passenger cars is very limited. 
However, information on public acceptability and the factors affecting it could be 
critical for the design and implementation of policies to promote biofuels (Anderson 
2008). Ulmer et al. (2004) in a study of Oklahoma residents, explored public 
perceptions of bioethanol and ranking of its cost, environmental impacts and vehicle 
performance using situational Likert-type questions. Their results showed that overall 
respondents were supportive of bioethanol and that cost was ranked as the most 
important factor influencing public acceptance followed by environmental impacts and 
vehicle performance. Moreover, half of respondents expected vehicle performance 
running on bioethanol and petrol to be the same, although the majority of them lacked 
knowledge of the possible impacts of bioethanol on vehicle engine. In addition, 
respondents perceived energy security to be the greatest potential benefit of bioethanol 
and 63% of them would be willing to purchase bioethanol blends if they were to be 
introduced into the market. A recent acceptability study of biofuels in Greece 
(Savvanidou, Zervas and Tsagarakis 2010) found that although half of respondents view 
biofuels as an effective solution to climate change, only one-third of respondents 
considers biofuels a priority for investments in renewable energy in the country. 
Willingness to use biofuels in the future is affected mainly be environmental beliefs and 
45% of respondents are willing to pay a premium of 0.06€/litre on top of market petrol 
price, that was calculated by the authors as the most likely premium of biofuels when 
introduced in the Greek market. Their WTP was driven mostly by environmental 
attitudes, as well prior knowledge and educational level. Overall, the authors attribute 
the relatively low levels of support to a significant lack of knowledge of biofuels and 
underline the need for more information from research organizations that are highly 
trusted by respondents. 
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The study by Van de Velde et al. (2009) agrees with the findings above in terms of 
public knowledge with only half of participating Belgian car owners being aware of 
biodiesel and bioethanol and over 65% of them not being able to comment on the 
maintenance costs and engine performance of vehicles running on biofuels. Moreover, 
the study elicited the most important determinants of new car purchases; fuel price and 
fuel availability were ranked the highest followed by safety and environmental 
friendliness. Delshad et al. (2010) in a focus-group study in Indiana, US, found that the 
majority of participants were very familiar with biofuels (probably due to the fact that 
Indiana produces corn-based ethanol) and that they were more supportive of cellulosic 
biofuels than of corn-based fuels, which suggests that fuel feedstock is of interest to 
consumers. Participants supported biofuels use on the basis of its environmental 
advantages, while being mostly concerned about the economic impacts of biofuels (e.g. 
increases in fuel and food prices). In addition, only 55% of surveyed UK citizens are 
familiar with biofuels and only 14% of them consider biofuels the best way to reduce 
emissions from road transport (FOE 2008). 
Regarding public preferences, two recent US studies elicited WTP for cellulosic ethanol 
from different feedstocks and for bioethanol blends, using the CV method. The first 
study (Solomon and Johnson 2009) reported a high support for cellulosic bioethanol 
(84% of respondents were willing to pay a premium) and estimated total WTP (i.e. total 
annual biofuel expenditure as part of the total fuel consumption) of $252 per person. 
Individual WTP was mainly determined by household income, political views, place of 
residence (rural vs. urban) and beliefs about the consequences of climate change 
(environmental beliefs). The results of the Petrolia et al. (2010) study show that 50% of 
respondents were not willing to pay a premium for bioethanol blends (and were 
classified as protest responses) and the rest of respondents were more willing to pay a 
premium for E85 than for E10. In other words, participants exhibit strong preferences 
for E85. Interestingly, the only significant WTP determinants for both blends were 
political orientations and respondents' stated level of satisfaction from either blend over 
petrol. Mean WTP for E10 and E85 was estimated to be $0.12/gallon and $0.15/gallon 
respectively. 
7.3 Study design and implementation 
We conducted two choice experiment studies in Somerset County to investigate 
preferences for two bioethanol blends, namely a petrol-ethanol blend and a diesel- 
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ethanol blend. The design and implementation of the survey is presented in the next 
sections. 
7.3.1 CE survey design 
The survey instrument consisted of a CE on petrol-ethanol blends (E10, E85) and a CE 
on diesel-ethanol blends (E-Diesel). Respondents were asked to complete the attitudes 
booklet and the CE exercises that applied to their case (i.e. petrol, diesel car owners or 
both). 
The CE on petrol-ethanol blends consisted of two labelled alternatives presented as 
Fuel 1: 10% Bioethanol — 90% Petrol' and 'Fuel 2: 85% Bioethanol — 15% Petrol', i.e. 
the labels conveyed information on fuel content, and the baseline alternative 'Fuel 3: 
100% Petrol'. The attributes describing the fuel options were a combination of 
alternative-specific attributes previously used in the literature, namely 'RANGE on full 
tank (of 50 litres)', 'REFUELLING stations', `GHG emissions' and 'FUEL PRICE per 
litre'. It should be noted that the fuel price vector was adjusted once during the survey 
to accommodate changes in petrol fuel prices in the UK and make thus the attribute 
level more plausible to respondents. Particularly, the baseline petrol price was increased 
from 106p/litre to 117p/litre and the rest of fuel prices in the vector were adjusted 
accordingly. The baseline petrol price corresponded to the highest selling price found in 
any of the three main towns in Somerset County. As these changes may affect WTP 
estimation, the results should be treated with caution, although Hanley, Adamowicz and 
Wright (2005) find no differences in estimated WTP values under different price vectors 
for the same valued programme. 
The attribute 'Other AIR POLLUTANTS affecting HEALTH', which has not been 
employed in previous literature, was used to describe possible health impacts and the 
attribute 'PERFORMANCE' described the power and starting properties of the fuels. 
This attribute is particularly relevant to bioethanol, as experience has shown that cars 
running on bioethanol face some difficulties when starting in cold weather62. This 
attribute is a fixed level attribute, i.e. it has only one alternative-specific level, and its 
effect on preferences is captured by the alternative-specific constant (ASC I). A detailed 
description of each attribute and of its levels is presented in Table 7.1: 
62 For this reason flexi-fuel vehicles running on bioethanol are initially started on petrol in cold weather 
conditions and then switch to bioethanol. 
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Table 7.1: E10, E85 CE attributes and levels 
Attribute Description Levels 
Range on Miles you will be able to drive with a tank E10: Reduction by 5%, 10%; 
full tank full with 50 litres of fuel E85: Reduction by 35%, 45%; 
(Baseline=Same range as now) 
Refuelling % of refuelling stations in Somerset E10: 70%, 55% of stations; E85: 
availability offering the fuel 15%, 35% of stations 
(Baseline= 1 00% of stations) 
GHG Reduction in GHG emissions per mile E10: Reduction by 2%, 6%; E85: 
emissions driven. GHG are considered to have an Reduction by 10%, 25% 
effect on climate change (Baseline=Reduction by 0%) 
Other air The impact of each fuel on these air Some reduction 
pollutants pollutants per mile driven No reduction 
affecting 
health 
(Baseline=No reduction) 
Performance Effect on power and starting of the car E10: More power, same starting; 
E85: More power, some starting 
difficulties in winter; 
(Baseline=Same power and same 
starting as now) 
Fuel price Price/litre 106p, 114p, 117p, 126p, 152p; 
per litre (Baseline 117p) 
ASCI Takes value 1 for alternative bioethanol 
bioethanol 
blend 
blends, 0 for the petrol alternative 
Before completing the choice cards, respondents were presented with a short description 
of bioethanol followed by the policy scenario, namely that 'Increasing the use of 
bioethanol in passenger cars is one way for the UK to achieve its carbon dioxide (CO2) 
emissions targets. We would like you to imagine that you could refuel your current 
petrol car with any of the fuels below after some slight modifications to the car which  
would be carried out in a matter of hours at no cost to you.  Fuel 1: 10% bioethanol 
blend (10% bioethanol and 90% petrol); Fuel 2: 85% bioethanol blend (85% 
bioethanol and 15% petrol); Fuel 3: Petrol (100% petrol)'. 
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Although standard petrol cars can run on blends up to 10% under manufacturer 
warranty, this is not the case for higher blends that require modified engines (FFVs). 
Therefore, it was decided to assume that car owners can refuel their current vehicles 
with either bioethanol blend after some minor modifications to the vehicle in order to 
focus choices only on the fuels and not vehicle purchases. After the policy scenario, 
respondents were presented with a detailed description of the alternatives' attributes and 
were also informed that each choice card was different as a result of different 
technological possibilities, were advised to treat each choice card independently and 
were reminded to consider their household budget constraint and all other things they 
may have liked to spend their money on (Bennett & Blarney 2001). Figure 7.1 presents 
an example of a choice card: 
Figure 7.1: Example of E10, E85 choice card 
EXAMPLE Choice Card 
Characteristics Fuel 1 Fuel 2 Fuel 3 
10% Ethanol 
90% Petrol 
85% Ethanol 
15% Petrol 
100% Petrol 
Range on full tank 
(50 litres) 
Reduction 
by 10% 
Reduction 
by 45% 
Same range as 
now 
Refuelling 
stations 
55% 
of stations 
35% 
of stations 
100% 
of stations 
Greenhouse gas 
emissions 
Reduction 
by 2% 
Reduction 
by 25% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Some 
reduction 
Some 
reduction 
No 
reduction 
Performance More power and 
same starting as 
now 
More power and 
some starting 
difficulties in winter 
Same power and 
same starting as 
now 
Fuel price 
per litre 
114p per litre 117p per litre 117p per litre 
I would refuel my car over half of the time with Fuel (...2...) 
The CE on diesel-ethanol blends consisted of the alternatives E-Diesel and the 
baseline alternative 'Diesel', i.e. the labels conveyed information on fuel name only. 
The generic attributes describing the fuel options were the same as in the case of the 
petrol-ethanol blend CE, except for the 'PERFORMANCE' attribute that was not 
included. The fuel price vector was again adjusted once during the survey to 
accommodate changes in diesel fuel prices in the UK and make thus the attribute level 
more plausible to respondents. Particularly, the baseline diesel price was increased from 
113p/litre to 132p/litre and the rest of fuel prices in the vector were adjusted 
accordingly. The baseline diesel price corresponded to the highest selling price found in 
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any of the three main towns in Somerset County. As these changes may affect WTP 
estimation, the results should be treated with caution. A detailed description of each 
attribute and of its levels is presented in Table 7.2: 
Table 7.2: E-Diesel CE attributes and levels 
Attribute Description Levels 
Range on Miles you will be able to drive with a tank full Reduction by 2%, 5%, 10% 
full tank with 50 litres of fuel (Baseline=Same range as 
now) 
Refuelling % of refuelling stations in Somerset offering 35%, 70% of stations; 
availability the fuel (Baseline= 100% of stations) 
GHG Reduction in GHG emissions per mile driven. Reduction by 4%, 6%, 12% 
emissions GHG are considered to have an effect on 
climate change 
(Baseline=Reduction by 0%) 
Other air The impact of each fuel on these air pollutants Reduction by 6%, 16%, 28% 
pollutants 
affecting 
health 
per mile driven (Baseline=Reduction by 0%) 
Fuel price 
per litre 
Price/litre 118p, 128p, 132p, 139p, 
152p; (Baseline 132p) 
ASC E- Takes value 1 for alternative E-Diesel, 0 for 
Diesel the petrol alternative 
Respondents were presented with a short description of E-Diesel followed by the same 
policy scenario as previously, except for the fuel options which were described as 
`Fuels 1 and 2: E-Diesel (5%-15% bioethanol & diesel); Fuel 3: 100% Diesel. Once 
more, respondents were presented with a detailed description of the alternatives' 
attributes and were reminded of their household budget constraint. Figure 7.2 presents 
an example of a choice card: 
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Figure 7.2: Example of E-Diesel choice card 
EXAMPLE Choice Card 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on 
full tank 
Reduction 
by 5% 
Reduction 
by 2% 
Same range as 
now 
Refuelling 
stations 
70% 
of stations 
70% 
of stations 
100% 
of stations 
Greenhouse gas 
emissions 
Reduction 
by 12% 
Reduction 
by 6% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 6% 
Reduction 
by 6% 
Reduction 
by 0% 
Fuel price 
per litre 
139p per litre 118p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (...2...) 
7.3.2 Study implementation 
The survey was conducted in Somerset County as part of the EU project `Bioethanol for 
Sustainable Transport' (BEST). The survey was mailed to 2000 residential addresses in 
Somerset County between January 2008 and December 2008 over four rounds, with one 
reminder after approximately two weeks. In total, four hundred and forty-six 
questionnaires were returned (22.3% response rate). After accounting for undelivered, 
not completed and not applicable questionnaires63, two hundred and fifty-two 
questionnaires (12.6% response rate) were employed in the analysis of preferences for 
petrol-ethanol blends, and one hundred and two questionnaires in the analysis of 
preferences for diesel-ethanol blends64. 
7.4 Descriptive statistics 
This section presents a summary of our sample's demographic profile, respondents' 
familiarity with biofuels and their attitudes towards the environment. 
7.4.1 Socio-economic profile 
Table 7.3 provides an overview of the sample's socio-economic characteristics. 
Respondents to the survey are 57% male with an average age of 56 years which is 
significantly higher compared to the SW England population as a result of the high 
percentage of pensioners in the sample. One-third are educated at college or higher 
degree level, compared to 28% of the target population and 42% are full-time/part-time 
63  Not applicable questionnaires refer to respondents who stated having no cars in their household; hence 
the choice experiment exercise did not apply to them. 
64  As the sample of the E-Diesel CE task is fairly small, the findings should be treated with caution. 
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employed, which is significantly lower than the 66.4% of SW England population. 
Mean income is £27,991 which is comparable to the mean population income of 
£24,348. As most of our sample's socio-economic characteristics were significantly 
different from the SW England population, different weights were tested in model 
estimation to account for the differences between sample and population characteristics. 
Weights based on gender, median income, above average income and education were 
tested, with the most accurate representation being provided when controlling for 
education in the petrol-ethanol CE and for gender in the diesel-ethanol CE (see chapter 
2 for a review of weighting methods). 
Table 7.3: Sample's socio-economic characteristics 
Variable Sample SW England' 
Gender 
Males 57.1%** 49.0% 
Ageb (mean) 56.0yrs** 49.3yrs 
Education 
College degree or above 32.5%** 28.3% 
Employment 
Self employed' 13.1%** 11.2% 
Employees 42.1%** 66.4% 
Unemployedd 2.0%** 4.7% 
Students 0.8% n/a 
Retired 40.1%** 21.5% 
Gross annual household 
incomes 
Mean £27,991 £28,348 
Median £24,950** £23,930 
Children under 16 yrs 0.35 n/a 
/household (mean) 
Number of observations 354 5,209,000 
a Data for 2007/2008, Source: NOMIS/ONS (2009), Note: the figures for SW England are based on 
working age which includes males aged 16yrs to 64yrs and females aged 16yrs to 59yrs., whereas our 
sample is based on individuals of 18 years and over; b Age taken as mid-point of category 
Includes self-employed, those on government-supported training and employment programmes, and 
those doing unpaid family work (ONS 2009) 
d Includes unemployed and unable to work individuals; e Income taken as mid-point of category 
** Statistically different at 5% level from the census population 
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7.4.2 Household car usage 
The majority of respondents (see Table 7.4) own a petrol car (77%), while about 22% 
own both a petrol and a diesel car. About half of households own one car and 35% own 
two cars, with 11% of households owning more than two cars. Respondents use their car 
frequently with 40% of them using it every day and 41% three to five days a week. On 
average, households are driving between 7,000 and 10,000 miles per year, which is 
somewhat lower than the UK average of 10,000-12,000 miles per year. 
Table 7.4: Household car usage 
% of households 
Car engine type 
Only petrol car 77.4% 
Both petrol and diesel cars 22.2% 
Number of cars 
1 car 53.2% 
2 cars 35.70/o 
3 cars 9.1% 
> 3 cars 2.0% 
Frequency of car use 
< 1 day/week 3.6% 
1-2 days/week 17.1% 
3-5 days/week 40.9% 
Every day 38.5% 
Car use 
Drive to work 48.0% 
Drive children to school 10.3% 
Do shopping 83.7% 
Social activities 78.6% 
Recreation 70.6% 
Annual mileage 
< 4,000 miles 18.7% 
4,000-7,000 miles 27.1% 
7,001-10,000 miles 26.7% 
10,001-15,000 miles 20.3% 
15,001-20,000 miles 3.2% 
> 20,000 miles 4.0% 
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7.4.3 Knowledge of biofuels 
In general, respondents to our survey were familiar with a wide range of alternative 
fuels for transportation with more than one half of respondents having heard of 
bioethanol (58%), biodiesel (63%), natural gas (62%) and hydrogen (59%). 
Respondents had also heard of biogas (42%) and methanol (39%). Moreover, over two-
thirds of respondents stated having some knowledge of biofuels in general (as opposed 
to 55% of UK citizens in the survey by FOE (2008)), with 6% of them having a lot of 
knowledge (on a 1 to 5 scale with endpoints 'no knowledge at all' and 'a lot of 
knowledge'). In terms of the type of information on biofuels respondents had access to 
(on a 1 to 5 scale with endpoints 'mostly negative' and 'mostly positive'), our sample 
was quite divided with almost one-third of respondents having access to mostly negative 
information, 35% to balanced (negative and positive) information and 36% mostly to 
positive information. 
Respondents' sources of information (see Table 7.5) were mostly 
newspapers/magazines, television programmes and the radio. Only 3% stated acquiring 
their knowledge from the Somerset Biofuels Project and 3% from other local 
community activities. Finally, 8% said that they acquired their knowledge from 
brochures available at local refuelling stations and exhibitions. When asked about their 
motivations for searching and reading information on biofuels, almost one-half of 
respondents stated that their main motivation was their personal interest in 
environmental issues, followed by personal interest in alternative fuels (37%) and no 
particular reason (35%). 
Table 7.5: Sample's main sources of information on biofuels 
Source % of sample 
Newspapers/magazines 70.5% 
Television 66.7% 
Radio 35.5% 
Friends/Family/Colleagues 24.0% 
Internet 19.1% 
Brochures/Exhibition 8.2% 
Local community activities 3.4% 
Somerset Biofuel Project 3.4% 
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7.4.4 Attitudes towards the environment 
A series of statements elicited respondents attitudes towards environmental issues and 
environmental activities, such as recycling, car usage etc., by asking them to express on 
a 1 to 5 scale their level of agreement or disagreement with each statement. Tables 7.6 
and 7.7 present the percentage distributions for the environmental atttitudes and 
activities respectively. 
Table 7.6: Sample's attitudes towards environmental issues 
How far do you agree/disagree? Strongly 
disagree 
Disagree Unsure Agree Strongly 
agree 
We all have to change our behaviour a 4.8%a 7.3% 11.9% 47.0% 30.0% 
lot in order to help tackle climate 
change. 
Solving environmental problems 
should be one of the top 3 priorities for 
4.0% 15.0% 16.2% 37.6% 27.1% 
public spending in the UK. 
Car use is the main cause of air 13.0% 32.4% 34.4% 16.2% 4.0% 
pollution. 
Environmental problems, such as 
climate change and air pollution have 
been exaggerated. 
19.0% 32.8% 25.1% 18.6% 4.4% 
It is more important for the UK to 
reduce its carbon dioxide (CO2) 
emissions by investing more in 
2.0% 12.1% 36.7% 37.5% 13.7% 
renewable energy for electricity 
generation than in alternative fuels for 
transportation 
aThe figures have been rounded and therefore may not add up to 100% 
Overall, our sample seems to have a strong pro-environmental attitude with almost 
three-quarters of them viewing substantial changes in individual behavior as an 
important means for tackling climate change and 65% of respondents agreeing that 
environmental problems should be in the top three public spending priorities. 
Respondents are divided about the contribution of car use to air pollution, with almost 
half of respondents disagreeing with the statement that car use is the main cause of air 
pollution and 34% of them being unsure about it, a finding that suggests some 
knowledge gap considering that transport is the one of two main GHG emitters. 
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Interestingly, one-fifth of respondents seem to refute the significance of climate change 
and one-quarter is unsure about whether climate change has been exaggerated. Finally, 
half of respondents prefer further investments in renewable energy over the use of 
alternative fuels as a way to reduce CO2 emissions. 
As far as personal environmental involvement is concerned, the overwhelming majority 
always recycles glass, cans and paper and one-third chooses often a product with 
environmental friendly packaging at the supermarket. Donations to environmental 
organizations are less frequent with about one-third of the sample making donations 
sometimes. Finally, 35% of the sample tries to avoid using their car for environmental 
reasons, about one-third always/often uses its car and one-third always/often prefers to 
use public transport, walk or cycle. 
Table 7.7: Sample's attitudes towards environmental activities 
How often do you perfom 
these activities? 
Never Rarely Sometimes Often Always 
Recycle glass, cans, paper. 1.6%a 0.4% 1.6% 10.7% 85.7% 
Avoid using your car for 
environmental reasons (e.g. 
walk, cycle, use of public 
transport). 
10.1% 19.8% 35.6% 31.6% 2.8% 
Choose a product because of 
its environmentally friendly 
packaging or ingredients. 
8.4% 16.7% 44.2% 27.5% 3.2% 
Donate to environmental 
organizations. 
33.5% 28.2% 29.0% 8.5% 0.8% 
aThe figures have been rounded and therefore may not add up to 100% 
7.4.5 CE debriefing questions 
At the beginning of the questionnaire, respondents were asked for their spontaneous 
word associations with biofuels, namely 'What comes into mind when you hear the 
word `Biofuels'?'. Associations with biofuels can be classified into those relating to the 
production of biofuels and those relating to the so called 'food versus fuel' debate. 
Respondents in the first group thought of different feedstock for the production of 
biofuels, their cost and performance, whereas the second group of positive and negative 
associations referred to the impacts of biofuels' production on land use and food supply. 
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Many respondents recognized the potential contribution of biofuels to climate change 
mitigation but at the same time raised concerns about a number of issues pertaining to 
the use of available agricultural land for the cultivation of fuel crops rather than food 
crops (for more details see Appendix A10). 
Following the completion of both tasks all respondents were asked a series of questions 
with the aim to gather additional information on the factors affecting their choices. First, 
they were asked whether they had focused on particular attributes when making their 
choices. About half of respondents stated they considered all attributes while the 
individual attributes that were mostly considered in the choices were ranked as fuel 
PRICE', 'REFUELLING availability' and 'driving RANGE'. Next, those that chose the 
petrol or diesel baseline alternative in all choice cards were asked for their motivations 
behind this choice in order to identify any protest responses. Seventeen respondents in 
the petrol-ethanol CE and eighteen respondents in the diesel-ethanol CE were not 
willing to choose any of the bioethanol blends as they viewed biofuels as a way for the 
government to collect further fuel taxes and were classified as potential protests, which 
in the end were included in the analysis. 
7.5 Econometric results 
This section presents the econometric analysis of the CE tasks: section 7.5.1 presents 
the conditional logit data; section 7.5.2 the analysis of factors affecting preferences for 
El0 and E85 blends in the presence of non-trading individuals; and section 7.5.3 the 
analysis of factors affecting preferences for E-Diesel over diesel in the presence of 
choice inconsistencies. 
7.5.1 Conditional logit data 
The data of this chapter has been analysed using a conditional logit model (see chapter 2 
for more details on its properties). In the case of the petrol-ethanol CE, initially we 
estimated an alternative-specific model that investigated the effect of attributes on 
preferences for El 0 and E85 separately (see Appendix Al 1); however as this model did 
not perform very well due to the presence of non-trading individuals in the sample 
(explained further in section 7.5.2), it was decided to estimate preferences for 
bioethanol blends in general over petrol. The variables included in the final petrol-
ethanol and the diesel-ethanol CE models are presented in Table 7.8. 
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Table 7.8: Variables included in the petrol-ethanol and diesel-ethanol models 
Petrol-ethanol CE model 
Variable Description 
ASC1 
Range 
Refuel 
GHG 
Health pollutants 
Fuel price 
GHG*Env. 
problems 
exaggerated 
Income 
Education 
Gender 
Knowledge 
Type of info 
Renewable 
energy 
1 for bioethanol (E10 or E85) alternatives, 0 otherwise 
Quantitative attribute 'Mileage on full tank' 
Quantitative attribute `Vo of refuelling stations offering the fuel' 
Quantitative attribute 'Reduction in GHG emissions per mile driven' 
Dummy variable; 1 if fuel leads to some reduction in health-related air 
pollutants, 0 otherwise (baseline is 'no reduction') 
Monetary attribute 'fuel price/litre' 
Composite variable reflecting respondent's attitude towards fuel GHG 
reductions in relation to his/her level of agreement with the statement 
'Environmental problems such as climate change and air pollution have 
been exaggerated' (1=strongly disagree; 5=strongly agree) 
Annual household income as mid-point of category divided by 100 
Respondent's highest education level (1=primary education; 6=above 
college/university degree) 
Dummy variable; 1 if respondent is male, 0 otherwise 
Variable 	reflecting respondent's 	subjective 	knowledge 	level 	(1=no 
knowledge; 5=a lot of knowledge) on biofuels 
Variable reflecting respondent's type of available information on biofuels 
(1=mostly negative information; 5=mostly positive information) 
Agreement with statement 'It is more important for the UK to reduce its 
CO2 emissions by investing more in renewable energy for electricity 
generation than in alternative fuels' (1=strongly disagree, 5=strongly 
agree) 
Diesel-ethanol CE model 
Variable Description 
ASC1 
Range 
Refuel 
GHG 
Health pollutants 
Fuel price 
Income (Log) 
Gender 
Knowledge 
1 for E-Diesel alternatives, 0 otherwise 
Quantitative attribute 'Mileage on full tank' 
Quantitative attribute '4 of refuelling stations offering the fuel' 
Quantitative attribute 'Reduction in GHG emissions per mile driven' 
Quantitative attribute 'Reduction in these pollutants per mile driven' 
Monetary attribute 'fuel price/litre' 
Annual household income as mid-point of category divided by 100 
Dummy variable; 1 if respondent is male, 0 otherwise 
Respondent's subjective knowledge level (1=no knowledge; 5=a lot of 
knowledge) on biofuels 
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Diesel-ethanol CE model 
Variable 	Description 
Type of info 	Respondent's type of available information on biofuels (1=mostly 
negative information; 5=mostly positive information) 
CarPollution 	Agreement with statement 'Car is the main cause of airpollution' 
(1=strongly disagree; 5=strongly agree) 
AvoidCar 	Agreement with statement 7 avoid using the car for environmental 
reasons' (1=never; 5=always) 
Note: All demographic, knowledge and attitudinal variables are interacted with each of the ASCs in 
model estimation. 
7.5.2 Preferences for E10 and E85 blends 
7.5.2.1 Non-trading individuals 
It was observed in our dataset that a high number of respondents systematically chose 
the same fuel option in all choice cards and thus seemed not to trade between fuel 
attributes. In choice experiments individuals may always choose the same option in all 
choice cards for a number of reasons, including cognitive burden of the experiment and 
hence use of heuristics to overcome the difficulty of the task, or simply because their 
choices reflect their true preferences. Specifically in our sample, 43% of respondents 
chose the same fuel option in all choice cards with about 10% of them always preferring 
E85 and about 19% always preferring El° over petrol, while 15% chose the petrol fuel. 
Thus, similarly, to the study of Petrolia et al. (2010) we observe that a significant 
number of respondents shows a strong preference for a particular blend. Table 7.9 
presents a summary of the main characteristics of traders and non-traders overall and by 
fuel alternative. 
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Table 7.9: Summary of non-traders' characteristics 
Variable Always 
E85 
Always 
E10 
Always 
Petrol 
Non 
Traders 
Traders 
Demographics 
Males 
Age (mean) 
64%a 
63.2yrs 
46.8% 
55.7yrs 
67.6% 
60.0yrs 
57.8% 
58.9yrs 
56.6% 
53.8yrs 
College degree above 20.0% 40.4% 35.1% 33.9% 31.5% 
Self employed 0.0% 12.8% 13.5% 10.1% 21.0% 
Employees 24.0% 38.3% 29.7% 33.0% 48.9% 
Unemployed 4.0% 2.1% 2.7% 3.5% 1.4% 
Retired 72.0% 49.0% 59.0% 56.0% 28.7% 
Mean annual income £22,250 £24,788 £25,166 £24,314 £30,796 
Children 0.12 0.36 0.19 0.24 0.44 
Household car usage (%) 
Number cars 
1 car 72.0 57.4 64.9 63.3 45.4 
2 cars 24.0 32.0 32.4 30.3 39.9 
3 cars 4.0 8.5 2.7 5.5 11.9 
> 3 cars 0.0 2.1 0.0 0.9 2.8 
Frequency use 
< 1 day/week 4.0 0.0 5.4 2.7 4.2 
1-2 days/week 28.0 21.3 29.7 25.7 10.5 
3-5 days/week 36.0 40.4 29.7 35.8 44.8 
Every day 32.0 38.3 35.1 35.8 40.6 
Car use 
To work 24.0 40.4 32.4 33.9 58.7 
To school 8.0 6.4 8.1 7.3 12.6 
Shopping 72.0 83.0 83.8 80.7 86.0 
Social 64.0 87.2 83.8 80.7 76.9 
Recreation 56.0 59.6 81.1 66.1 74.1 
Mileage/year 
< 4,000 miles 24.0 17.0 24.3 21.1 16.9 
4,000-7,000 40.0 34.0 37.8 36.7 19.7 
7,001-10,000 16.0 25.5 13.5 19.3 32.4 
10,001-15,000 20.0 21.3 18.9 20.2 20.4 
15,001-20,000 0.0 2.1 5.4 2.75 3.5 
> 20,000 0.0 0.0 0.0 0.0 7.0 
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Variable Always 
E85 
Always 
E.10 
Always 
Petrol 
Non 
Traders 
Traders 
Knowledge, type of information, motives for information search on biofuels (%) 
High know 
Positive info 
8.0 
32.0 
0.0 
34.0 
5.4 
5.4 
3.7 
23.8 
8.4 
28.0 
Balanced info 20.0 12.8 27.0 19.3 30.8 
Negative info 12.0 25.5 35.1 25.7 16.8 
Interest in altern. fuels 50.0 29.4 40.0 37.3 36.1 
Environmental attitudes (% agree) 
Change individual behaviour 92.0 81.8 62.3 77.9 76.2 
Environment in top 3 priorities 96.0 75.0 54.3 73.1 58.7 
C. change exaggerated. 12.0 18.2 42.9 25.0 21.7 
Avoid car for environ reasons 40.0 37.0 41.7 39.4 30.8 
Donate 0.0 37.2 35.1 35.2 9.1 
'Bold: Statistically different from Traders at 5% level 
Non-traders seem to be significantly different from traders in terms of demographics, 
car usage, knowledge and environmental attitudes; specifically, non-traders are older, 
have fewer children and earn less, while interestingly there are singificantly more 
pensioners compared to traders. The above differences are also reflected in the 
household car usage, where non-traders have mainly one car which they use less than 
traders on a weekly and annual basis (significantly lower annual mileage). Furthermore, 
non-traders are less knowledgeable of biofuels and have been exposed to mostly 
negative information. In addition, non-traders seem to have stronger pro-environmental 
attitudes compared to traders, as they are more likely to support public spending on 
environmental issues, to avoid using their car for environmental reasons and to donate 
to environmental organizations. 
Looking at the different groups of non-traders (i.e. always chose E85, Ell) or petrol), we 
observe that those that always chose E85 are significantly lower educated, have mostly 
positive information and show a stronger interest in alternative fuels compared to 
traders; those that always chose El0 are significantly more educated, have mostly 
positive information on biofuels and have donated to environmental organizations 
compared to traders, while at the same time from the non-trading groups are those that 
use their car more often and have the smallest number of pensioners; those that always 
chose petrol have significantly more negative information on biofuels, a stronger 
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interest in alternative fuels and more believe that climate change has been exaggerated 
compared to traders. 
Overall, our data suggest that the choices of bioethanol non-traders (E85, E 10) are 
likely to be motivated by the restricted use of their car (and thus perhaps pay less 
attention to the limited driving range and refuelling availability of bioethanol blends) 
and their environmental attitudes (which may make them willing to pay more for an 
environmental friendly fuel)65. Moreover, individuals that always chose the status-quo 
fuel are likely to be motivated by their negative information on biofuels and prior 
beliefs about the importance of climate change. 
7.5.2.2 Model estimation and treatment of non-trading individuals 
In order to investigate further the effect of having non-trading individuals in the dataset 
and different ways to handle such datasets, we decided to estimate two conditional logit 
models (in their attributes-only and extended form). Specifically: MODEL 1 (la and lb) 
which includes all respondents to the survey and MODEL 2 (2a and 2b) where 
respondents that systematically chose E85 in all choice cards have been exluded. 
The exclusion of those that always chose E85 as their preferred fuel was based on the 
hypothesis that their demographic characteristics (particularly the fact that 72% of them 
were pensioners), their car usage (very limited use of their only car and very low annual 
mileage in an area where public transport is limited) and their strong environmental 
attitudes are less likely to represent the 'average' consumer. In other words, although 
these individuals could play a significant role in the initial take-up of bioethanol blends, 
the large-scale diffusion and use of these fuels is expected to be initiated by 'average' 
consumers who would probably use their car more often and thus consider the specific 
fuel attributes before making their choice. Admittedly this is a somewhat arbitrary 
hypothesis, which however would arguably allow us to explore the 'true' effect of the 
fuel characteristics on public preferences and the relative importance of each 
characteristic on consumer choices. Table 7.10 presents the estimated models. 
65 A logit model has also been estimated to further explore the factors affecting the probability of being a 
non-trader, which arguably supports the above assumptions. 
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Table 7.10: Weighteda conditional logit models - E10, E85 vs. Petrol 
MODEL la 
All 
MODEL 2a 
Excluding 
always E85 
MODEL lb 
All 
MODEL 2b 
Excluding 
always E85 
Variable Coeff z-scat Coeff z-stat Coeff. z-stat Coeff z-scat 
ASCI 0.84 4.2 0.96 4.4 1.56 2.9 1.73 3.0 
Range 0.003* 1.7 0.01 3.6 0.004* 1.9 0.01 3.6 
Refuel 0.01 2.5 0.01 2.3 0.01* 1.7 0.01 1.3 
GHG 0.01 0.6 0.003 0.2 0.03* 1.8 0.04* 1.8 
Health pollutants 0.14 1.4 0.27 2.4 0.17 1.4 0.26 2.0 
Fuel price -0.04 -10.9 -0.05 -11.4 -0.45 -9.2 -0.05 -9.2 
GHG*Env. problems 
exaggerated 
-0.01 -2.5 -0.01 -2.5 
Income 0.0003 0.7 0.001 1.4 
Education -0.12* -1.9 -0.14 -2.1 
Gender -0.40 -2.0 -0.60 -3.0 
Knowledge -0.31 -2.5 -0.29 -2.3 
Type of info 0.39 4.6 0.04 4.0 
Renewable energy -0.18 -2.0 -0.16* -1.8 
Prob > chi2 0.00 0.00 0.00 0.00 
Log-likelihood -995.0 -824.3 -658.2 -550.8 
Pseudo R2 0.09 0.17 0.14 0.21 
N 252 227 252 227 
apweight=education 
Bold= statistically significant at 1% level 
Italics=statistically significant at 5% level 
statistically significant at 10% level 
In the Attributes-only models, MODEL 2a performs better than MODEL 1 a as it 
achieves a significantly higher pseudo R2 of 0.17. Moreover, all attributes, except for 
the attributes describing reductions in GI-IG/mile driven, are significant. This suggests 
that when excluding the E85 non-trading individuals, preferences for El° and E85 
blends are positively influenced by the driving RANGE, the REFUELLING availability 
and the reduction in HEALTH-related AIR POLLUTANTS associated with bioethanol, 
and negatively by the fuel PRICE. Individuals are more likely to choose the bioethanol 
blends with increasing range on full tank, refuelling stations availability and reductions 
in health impacts, while further increases in fuel price will negatively affect the choice 
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probability. The insignificant impact of GHG emissions' reductions agrees with 
previous empirical work (Dagsvik and Liu 2005; Ewing and Sarigollu 2000, 1998; Chiu 
and Tzeng 1999; Kurani, Turrentine and Sperling 1996); it indicates that consumers 
tend to be primarily interested in the 'functional' aspects of the fuel that could affect 
their mobility and less interested in the wider environmental benefits of the fuel. 
Overall, respondents seem to prefer El0 and E85 to petrol, as indicated by the ASC1 
that is positive and significant and captures all other unobserved sources affecting utility 
from using ethanol blends, such as, the increased engine performance offered by 
bioethanol (effect of fixed-level 'PERFORMANCE' attribute). 
Looking at the Extended models, MODEL 2b without the E85 non-trading individuals 
performs better than MODEL lb both overall (Pseudo R2 of 0.21 compared to Pseudo 
R2 of 0.14) and in the individual attributes and other variables. Hence, the preferences 
of the 'average' consumer, as it was hypothesised, for bioethanol blends are 
significantly and positively affected by greater driving autonomy, higher reductions in 
health-related air pollutants and GHG reduction per mile driven. At the same time, 
higher fuel prices negatively affect choice probability and overall, respondents seem to 
prefer El0 and E85 over petrol. The significance of the attribute 'AIR POLLUTANTS 
affecting public HEALTH' confirms our hypothesis that individuals are also interested 
in the health impacts of alternative fuels, apart from their performance and 
environmental characteristics, and adds to previous studies on preferences for AFVs by 
offering information on the role of this attribute which has not been explored before. 
The effect of a number of socio-economic and other attitudinal variables on preferences 
was also examined (MODEL 2b). Education and gender are statistically significant with 
higher educated respondents and male respondents being less likely to choose any of the 
two ethanol blends over petrol. Previous knowledge of and information on biofuels are 
also important choice determinants; respondents that reported having mostly positive 
information on biofuels were more likely to choose any of the two ethanol blends over 
the status-quo of petrol, a result that underlines the importance of the content of 
information provided to the public; respondents with more perceived biofuels' 
knowledge were less likely to choose any of the two ethanol blends over petrol. The 
finding that more educated and knowledgeable individuals are less likely to prefer the 
low-carbon fuel is interesting and different to our findings on preferences for power 
generation technologies, where more knowledge had a positive effect on attitudes. A 
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possible policy implication of this finding could be that publicly available information 
on biofuels has caused some degree of confusion about the fuels' characteristics and 
impacts, which in turn has made educated and knowledgeable individuals (who are 
likely to have access to and process more diverse information) more sceptical. 
Respondents' environmental attitudes towards the use of renewable energy for 
electricity vs. biofuels also significantly affect preferences; those that feel that the UK 
should invest more in renewable energy than in biofuels as a way to tackle climate 
change were less likely to choose any of the two blends over petrol. In addition, the 
significant role of prior environmental beliefs is also demonstrated by the variable 
`GHG*Env. Problems exaggerated'; its negative and statistically significant coefficient 
suggests that preferences of individuals that do not believe in the severity of climate 
change are less likely to be affected by the potential reductions in GHG emissions by 
bioethanol blends. Almost 50% of our sample is unsure or thinks that the impacts of 
climate change have been exaggerated by scientists and governments, hence the 
environmental strenghts of bioethanol will not be a significant choice determinant for 
this group of individuals. Overall, our results arguably show that public preferences for 
bioethanol blends are influenced by a variety of factors that include both the technical 
characteristics and prior knowledge and environmental beliefs, enriching thus prior 
empirical work that identified political orientations and place of residence as WTP 
determinants for bioethanol (Petrolia et al. 2010; Solomon and Johnson 2009). 
7.5.2.3 Economic values 
The estimated coefficients can be used to measure individuals' willingness to pay to 
obtain a specific attribute level by calculating the ratio of the non-monetary attribute 
estimate and the cost attribute ceteris paribus. This monetary value is called the 'implicit 
price' or willingness-to-pay (WTP) for the specific attribute level. 
3 	.\ WTP is estimated as: WTP( RANGE) — (1k4NGE 
The value attached to fuel name (termed here e.g. ASC1) was estimated by including 
the effect of the respective statistically significant ASC (e.g. ASC1) and of all 
statistically significant interactions with the ASC (e.g. education*ASC1 etc.), the latter 
multiplied by the mean value of the attitudinal variable. 
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Table 7.11 shows the implicit values and their respective 95% confidence interval, for 
the extended models: MODEL lb (all observations) and MODEL 2b (without the E85 
non-traders). 
Table 7.11: WTP values - E10, E85 vs. Petrol 
MODEL lb 
All observations 
MODEL 2b 
Excluding always E85 
Attribute WTP (95% CI)°  WTP (95% CI) 
Range on full tank £0.001* £0.002*** 
(per % increase) (£-0.00005-£0.002) (£0.0008-£0.003) 
Refuel stations £0.002* £0.002 
(per % increase in stations) (£-0.0004-£0.006) (£-0.0009-£0.005) 
GHG emissions £-0.04** £-0.04** 
(per % reduction) (£-0.76-£-0.007) (£-0.08-£-0.007) 
Some reduction in Health £0.04 £0.05** 
pollutants 
(from 	baseline 	no 
reduction) 
(£-0.15-£0.9) (£-0.0003-£0.1) 
ASCI (for bioethanol blends £0.20*** £0.16*** 
EIO and E85) (£0.08-£0.32) (£0.05-£0.26) 
significant at 1% , 5% and 10% level respectively 
a Confidence intervals have been estimated using the Delta method (Greene 1997) 
Looking at the WTP values for MODEL 2b, we can see that consumers are willing to 
pay on average £0.002 for every % increase in the miles range of bioethanol blends, 
£0.002 for every % of additional refuelling stations offering El() and E85 and 5 pence to 
see a reduction in health-related air pollutants from the current situation of no reduction. 
At the same time respondents are willing to pay 4 pence to forgo further percentage 
reductions in GHG emissions; this value captures both the effect of the coefficient for 
the attribute `GHG EMISSIONS reductions' (which was positive) and of the coefficient 
for the interaction variable `GHG*Env.ProblemsExaggerated' (which was negative). 
Therefore, the overall negative WTP can be attributed mainly to the preferences of the 
large group of individuals (48% of our sample) that did not believe in the severity of 
climate change and whose choices were less likely to be affected by the blends' GHG 
emissions. 
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In addition, respondents are willing to pay on average a premium of sixteen pence, 
ceteris paribus, to refuel their cars with El 0 and E85; this value captures (i) the effect of 
fuel content (estimated from the ASC and its interactions with the rest of attitudinal 
variables, where statistically significant) and (ii) the value the public attaches to the 
increased engine performance from the use of bioethanol. Hence, apart from the 
attributes, fuel name generates additional utility. Overall, one should however treat with 
caution the above marginal values as they are based on market conditions that changed 
during the survey where continuous increases in petrol prices took place and which led 
to adjustments of the fuel price vector (as explained earlier in section 7.3.1). 
7.5.3 Preferences for E-Diesel blends 
7.5.3.1 Factors affecting preferences for E-Diesel blends 
A number of factors are identified as determinants of public preferences for E-Diesel 
blends, namely fuel characteristics, socio-economics and attitudinal factors. Table 7.12 
presents the estimated MODEL 1 and MODEL 2, i.e. the attributes-only and extended 
form model respectively. Both models are statistically significant overall and achieve a 
high for choice experiments pseudo R2 between 0.24 and 0.29 which can be translated 
into an R2 of approximately between 0.46 and 0.56 for the linear equivalent. Looking at 
MODEL 2, four fuel attributes are statistically significant and in particular the results 
indicate that individuals are more likely to choose E-Diesel to refuel their car with 
increasing REFUELLING stations availability and further reductions in HEALTH-
related AIR POLLUTANTS of the fuel, while further increases in fuel PRICE will 
negatively affect the choice probability. 
RANGE on a full tank is also significant (at the 10% level) and negatively affects the 
choice probability. The latter result, at a first glance may seem odd and contradicting 
standard theory, however one possible explanation is that participants in the survey did 
not view the range reduction by 2%-10% as an important constraint to their fuel choices 
and preferred to trade it off with level changes in other E-Diesel attributes, such as 
refuelling availability and health-related air pollutants. This finding is further explored 
in the next section. Similarly to our E85, El0 CE and to previous literature (e.g. 
Dagsvik and Liu 2005; Ewing and Sarigollu 2000, 1998; Chiu and Tzeng 1999), the 
impact of E-Diesel on GHG emissions has no effect on choices, which suggests that 
consumers' purchase intentions are more likely to be driven by the 'practical' fuel 
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attributes (range, refuelling and price) together with its health impacts which are 
particularly relevant to diesel fuels. 
Income and gender are also found to have a significant effect with higher income 
respondents being more likely to choose E-Diesel to refuel their car and male 
respondents being less likely to prefer E-Diesel (same as for El° and E85 blends). 
Regarding the inclusion of different attitudinal variables, knowledge and type 
information are once more significant choice determinants. In particular the higher 
respondents' knowledge of biofuels, the less likely they are to choose E-Diesel, while 
the more positive the information respondents had access to, the more likely they were 
to choose E-Diesel. This finding, which is similar in the petrol-ethanol CE underlines 
the importance of public familiarity with and information on biofuels, since knowledge 
and type of information provided can influence consumer choices. 
Moreover, respondents' environmental attitude measured by their agreement with the 
statement 'Car is the main cause of air pollution' and by the frequency of their 
environmental behaviour, such as 'Avoiding using your car for environmental reasons', 
also had a significant effect on the choice probability; the stronger respondents agreed 
with the above statement and the more frequent they chose not to use their car for 
environmental reasons, the more likely they were to choose E-Diesel over diesel. In 
addition, the significant and negative coefficient of the ASC1 suggests that after 
accounting for a variety of observed factors affecting individual utility from the use of 
E-Diesel, the rest of unobserved factors affect utility negatively and make respondents 
less likely to choose E-Diesel over diesel. These unobserved factors could relate for 
example to safety issues associated with E-Diesel. 
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Table 7.12: Weighted' conditional logit model - E-Diesel vs. Diesel 
MODEL 1 
Attributes-only 
MODEL 2 
Extended form 
Variable Coeff z-stat. Coeff. z-stat. 
ASC1 1.48 3.5  *** -4.22 -3.0 *** 
Range -0.08 -2.7 *** -0.06 -1.7 * 
Refuel 0.03 7.2 *** 0.03 6.6 *** 
GHG 0.04 1.3 0.01 0.3 
Health pollutants 0.03 3.1 *** 0.04 3.3  *** 
Fuel price -0.08 -10.8 *** -0.08 -9.8 *** 
Income (Log) 0.76 4.6 *** 
Gender -053 -2.0 ** 
Knowledge -0.58 -2.8 *** 
Type of info 0.42 3.1 *** 
CarPollution 0.34 2.6 ** 
AvoidCar 0.42 3.3  *** 
Prob > chi2 0.00 0.00 
Log-likelihood -426.26 -339.71 
Pseudo R2 0.24 0.29 
N 102 102 
apweight=gender; " significant at 1%, 5% and 10% level respectively 
7.5.3.2 Choice inconsistencies and their treatment 
As noted previously, the attribute 'RANGE on a full tank' was found to be significant 
(at the 10% level) and with a negative coefficient, which means that further range 
increases are not desirable by consumers. This finding contradicts theoretical 
expectations that consumers are more likely to prefer alternative-fuels with further 
increases in their driving range (Sperling, Setiawan and Hungerford 1995; Golob et al. 
1993). This finding could be the result of our rather small sample (N=102) and hence a 
larger sample might offer some more information on preferences relating to driving 
range; this finding could also reflect 'true' preferences where participants in the survey 
did not view the range reduction by 2%-10% as an important constraint to their fuel 
choices and preferred to trade it off with other E-Diesel attributes. Moreover, choice 
inconsistencies might lie behind the negative sign of 'RANGE'. 
These possible choice inconsistencies are explored by following the approach proposed 
by Bush, Colombo and Hanley (2009) which is based on the 'cut-offs' approach by 
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Swait (2001) and Huber and Klein (1991). Specifically respondents in the third and 
fourth round of survey administration66 were asked, before the CE tasks, to state the 
`maximum fuel price/litre they would be willing to pay before stop using their car' and 
the 'minimum range on a full tank they would find acceptable in a car'. To facilitate 
their responses, they were provided with a range of fuel prices (106p-152p) and mileage 
(205 miles-600 miles) which included some of the levels of the two CE tasks. 
Choices of respondents in the third and fourth round of the survey, that violated the 
stated maximum fuel price or minimum driving range were recoded as choosing the 
baseline diesel option. In total, 31% of the total sample seems with their final choices 
to violate their stated maximum fuel price or minimum range (26% could be classified 
as range violations and 5% as price violations). A comparison of the main 
characteristics between possible inconsistent and consistent respondents (see Appendix 
Al2) suggests that (i) 'RANGE violators' are significantly older, wealthier, use their 
car more frequent, have higher annual mileage and stronger environmental attitudes 
than consistent respondents; (ii) 'PRICE violators' are significantly older, earn less, 
use their car less, have lower annual mileage, more positive information on biofuels and 
fairly stronger environmental attitudes than consistent respondents. 
First, a model (see Table 7.13) exploring the effect of possible violations in the 
`RANGE' attribute was estimated (MODEL 3) in its extended form (i.e. including fuel 
attributes, socio-economic and attitudinal variables); in this model 'driving RANGE' 
becomes insignificant while 'REFUELLING', 'HEALTH POLLUTANTS' and fuel 
PRICE' are significant choice determinants which indicates that these violations could 
be responsible for the negative coefficient of `RANGE'; however the model does not 
perform better overall compared to MODEL 2 previously (see Table 7.12: pseudo R2 of 
0.22 compared to pseudo R2 of 0.29). 
It was therefore decided to also explore possible violations with respect to the fuel 
PRICE' attribute (MODEL 4). When accounting for choice inconsistencies regarding 
stated and actual fuel prices, the parameter of 'RANGE' becomes insignificant, i.e. 
available driving range does not affect preferences for E-Diesel anymore, while the 
significance of the rest of attributes remains unchanged as in MODEL 2 (see Table 
66 These questions were included in the last two tranches of the survey following a preliminary analysis 
of data from the previous two rounds that indicated a negative and significant coefficient for the 
'RANGE' attribute. 
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7.12: i.e. REFUELLING', 'HEALTH POLLUTANTS' and filel PRICE' are significant 
choice determinants, whereas `GHG emissions' are not). Moreover, accounting for price 
violations results in a model with similar overall fit as MODEL 2 (see Table 7.12). The 
rest of demographic and attitudinal factors continue to affect choice probabilities with 
higher earning individuals, those with mostly positive information on biofuels and 
stronger beliefs about the role of car use in air pollution being more likely to prefer E-
Diesel over diesel; and males and more knowledgeable individuals being less likely to 
choose the bioethanol blend. Hence, the results of MODEL 4 (see Table 7.13) arguably 
show that editing inconsistent choices with respect to fuel price may help revealing 
`true' preferences where mileage is not important fuel attribute, and offers a different 
way to handle datasets. Most importantly however, the above analysis underlines the 
need for more follow-up qualitative questions that could identify choice inconsistencies 
and approaches to account for and correct individual answers to self-administered 
surveys. 
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Table 7.13: Weighted' conditional logit model - Range and Price violations 
MODEL 3: Range violations MODEL 4: Price violations 
Variable Coeff z-stat Coeff z-slat. 
ASCI -0.83 -0.7 -4.52 -3.4 *** 
Range -0.02 -0.7 -0.04 -1.3 
Refuel 0.03 5.4 *** 0.03 6.3 *** 
GHG 0.02 0.6 0.01 0.2 
Health pollutants 0.03 2.6 *** 0.04 3.1 *** 
Fuel price -0.07 -9.6 *** -0.08 -9.8  *** 
Income (Log) -0.03 -0.2 0.79 5.0 *** 
Gender -0.14 -0.6 -0.48 -1.9 * 
Knowledge -0.2 -1.5 -0.47 -2.4 ** 
Type of info 0.27 2.5 ** 0.31 2.5 ** 
CarPollution 0.10 0.9 0.33 2.6 ** 
AvoidCar 0.31 2.7 *** 0.40 3.2 *** 
Prob > chi2 0.00 0.00 
Log-likelihood -372.40 -343.53 
Pseudo R2 0.22 0.28 
N 102 102 
apweight=gender; 	' significant at 1%, 5% and 10% level respectively 
7.5.3.3 Economic values 
The WTP values for the attributes estimated by MODEL 2 (see Table 7.12) and 
MODEL 4 (see Table 7.13) are not statistically different, as indicated by their 
overlapping 95% confidence intervals. Therefore, looking at MODEL 4, respondents 
are on average willing to pay £0.004 for every % of additional refuelling stations 
offering E-Diesel and for every % reduction in health-related air pollutants, ceteris 
paribus67. Moreover, consumers are willing to pay £0.20 for the fuel name/the fuel 
itself. It should be noted that this WTP is positive as its captures the effect of all factors 
affecting preferences for E-Diesel, except for the attributes, whereas the negative 
coefficient of the alternative-specific constant in MODEL 4 (see Table 7.13) captures 
the net effect of the unobserved factors affecting preferences. One should however treat 
with caution the marginal values presented in Table 7.14 as they are based on market 
conditions that changed during the survey with continuous increases in diesel prices that 
led to the adjustment of the price vector once during the course of the survey, as 
explained previously. 
67 The WTP values for 'RANGE' and `GHG emissions' are not statistically significant and thus no 
information can be obtained on the marginal values for changes in these attributes. 
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Table 7.14: WTP values — E-Diesel vs. Diesel 
MODEL 2 
All observations 
MODEL 4 
Price violations 
Attribute WTP (95% Cl)°  WTP (95% CI) 
Range on full tank f-0.007* f-0.005 
(per % increase) (£-0.015-£0.0009) (£-0.013-£0.002) 
Refuel stations £0.004*** £0.004*** 
(per % increase in stations) (£0.003-0.005) (£0.002-£0.005) 
GHG emissions £0.001 £0.0007 
(per % reduction) (£-0.008-£0.010) (f-0.008-f-0.010) 
Health pollutants £0.005*** £0.004*** 
(per % reduction) (£0.002-£0.008) (£0.002-£0.007) 
ASC1 (for E-Diesel) £0.20*** £0.16*** 
(£0.08-£0.32) (£0.04-£0.27) 
• • significant at 1% and 10% level respectively 
a Confidence intervals have been estimated using the Delta method (Greene 1997) 
7.6 Conclusions 
Consumer acceptability is increasingly seen as an important constraint in the diffusion 
of low-carbon fuels and consumer fuel decision is a very important aspect of the market 
development for alternative fuels and vehicles. Previous literature has focused mostly 
on the determinants of alternative-fuel vehicle decisions (mainly for electric cars and 
AFVs in general); however the purchase of an AFV does not necessarily translate into 
the use of an alternative fuel, especially in the case of flexi-fuel vehicles. Therefore, the 
factors that could influence the choice between an alternative fuel and petrol/diesel need 
to be considered together with the factors influencing FFVs purchase decisions and not 
independently. 
This chapter aims to fill this gap by investigating public preferences for three types of 
bioethanol fuel blends, namely E10, E85 and E-Diesel using the choice experiment 
technique, the factors affecting fuel choices and the associated WTP values for 
bioethanol fuel attributes. Previous literature on public acceptability of and preferences 
for biofuels is very scarce, hence our study makes arguably a valuable contribution by 
being one of the very few European and UK valuation studies on bioethanol blends; one 
of the very few studies on diesel-ethanol blends worldwide; and one of the very few CE 
studies on bioethanol blends overall. In addition, this research makes a contribution to 
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the development of SP methods by investigating the use of new approaches, such as the 
cut-offs approach, to survey data handling and analysis in the presence of irrational 
choices. The main findings of this research are summarized below, together with the 
possible caveats of our research and some suggestions for future work. 
In terms of policy-making, the findings of this research suggest that, similarly to 
previous literature, the functional attributes of bioethanol blends are likely to have a 
greater effect on purchase intentions, compared to the environmental benefits of the 
fuels. Specifically, individuals are more likely to choose the bioethanol blends with 
increasing range on full tank (for E10, E85), refuelling stations availability (for E-
Diesel) and engine power (for E10, E85), while reductions in GHG emissions affect 
positively only preferences for El° and E85. Importantly, the significant effect of the 
attribute 'air pollutants affecting public health' for all blends confirms our hypothesis 
that individuals are also interested in the health impacts of alternative fuels and adds to 
previous studies on preferences for AFVs by offering information on the role of this 
attribute that has not been explored before. The significance of this attribute suggests 
that public acceptability may increase by appealing to the low-carbon benefits that 
directly apply to the consumer such as improved personal health (Walker 1995). In 
addition, our findings that higher educated and more knowledgeable respondents are 
more sceptical towards bioethanol may imply that the available information is 
conflicting, that communication strategies should focus on promoting biofuels with the 
use of evidence-based information and that the strategies should perhaps target this 
group of consumers separately. Finally, according to our results, females are more likely 
to consume the blends, making them a distinct consumer group. 
In terms of methodology, our data revealed the presence of non-trading individuals 
and choice inconsistencies. Fourty-three percent of the sample in the petrol-ethanol CE 
chose the same fuel option in all choice cards, with about 10% of them always 
preferring E85, about 19% always preferring El0 over petrol and 15% always choosing 
petrol. Our investigation shows that there are significant differences in terms of 
demographics, car usage and environmental attitudes between traders and non-
traders. E85 non-traders in particular seem to form a distinct group consisting mostly 
of pensioners with low car usage and strong environmental attitudes. Removing them 
from the dataset, arguably allowed us to measure the preferences of a more 'average' 
consumer who is expected to initiate the large-scale diffusion of biofuels in the market. 
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Econometric analysis suggests that the 'average' consumer is mostly driven by driving 
autonomy, GHG emissions, health impacts and fuel price when choosing bioethanol, 
together with prior information of biofuels and environmental beliefs. Interestingly, the 
presence of a dense refuelling network does not affect preferences, contrary to previous 
literature. 
The presence of choice inconsistencies behind the negative coefficient for 'range' was 
explored in the diesel-ethanol CE. Specifically, choices that violated the stated (by the 
respondents) maximum fuel price or minimum driving range they deemed acceptable, 
were recoded as choosing the baseline diesel option. Econometric analysis shows that 
accounting for violations in the 'fuel price' attribute improves data fit with the 
parameter for 'range' becoming insignificant and the rest of attributes and choice 
determinants remaining significant. The results suggest that editing inconsistent choices 
with respect to fuel price may help reveal consistent preferences where mileage is not 
important fuel attribute. 
A number of caveats of this research should however be noted together with some 
suggestions for future work. First, the presence of many non-trading individuals in the 
petrol-ethanol CE did not allow us to fully capture the factors affecting preferences for 
E10 and E85 separately (with the use of an alternative-specific model), which could be 
of interest in policy terms in order to estimate demand for these blends separately. 
Moreover, the 'range' attribute in the E-Diesel CE had realistic attribute levels, 
however it did not explore the full range of levels. Furthermore, as our sample is rather 
small and not entirely representative of the target population (although weighted 
regression was performed) the WTP figures presented should be treated with caution. In 
addition, the changing market fuel prices during survey administration, although 
partially captured via adjustments in the fuel price vector and via several rounds of 
implementation, dictate us to see WTP figures as indicative of trends rather than 
accurate estimates of marginal values. Finally, in terms of methodology, our findings 
about the use of the cut-offs approach to account for inconsistent choices should be 
viewed as fairly exploratory as the cut-offs questions did not apply to the whole sample. 
Considering the above, future work should focus on obtaining representative estimates 
of the marginal and aggregate benefits to the UK, as this would allow for a cost-benefit 
analysis of alternative fuel blend scenarios. Moreover, further investigation of consumer 
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preferences and WTP to purchase ethanol flexi-fuel vehicles would help obtain a more 
`complete' picture of the potential ethanol market in the UK and Europe. Future studies 
should also aim to include and value additional impacts/attributes of bioethanol that 
relate to the 'food versus fuel' debate. These attributes could explore issues of equity in 
terms of burden sharing for the production of biofuels in developed and developing 
countries, land use change, the role of genetically-modified crops in biofuels production 
and the implementation of sustainability standards in the production process. Finally, in 
terms of methodology, our research underlines the need for more ex-ante and ex-post 
qualitative questions that could identify choice inconsistencies and approaches to 
account for and correct individual answers to self-administered surveys. 
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Summary 
This chapter presents the results of the first European survey on fleet operators' 
attitudes towards bioethanol and FFVs. Following our consumer survey, we now 
investigate business views of bioethanol in order to further understand the potential 
barriers and motives for its adoption in Europe. Organizations initial purchase decisions 
were influenced by environmental considerations and social corporate responsibility. 
Emissions' performance, reliability, the type of services the vehicles provide and the 
length of experience with the vehicles positively influences fleet operators' perceptions, 
together with their available information. Considerations about future ethanol prices, 
fuel availability, clean fuel legislation and safety of bioethanol significantly influence 
future purchase decisions. 
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8.1 Introduction 
The ownership of road vehicles includes private individuals (residential use) usually 
owning one or two vehicles, businesses owning a small number of vehicles to meet their 
transport needs and companies or organizations that own larger fleets for business 
activities or use by their employees. In the UK, sales of new cars are divided between 
private car sales (44%) and company sales (56%) (Low Carbon Vehicle Partnership 
2009), making thus company purchases a significant factor in the growth of markets for 
alternative-fuel vehicles (AFVs) and fuels for transport. Moreover, fleets are often 
expected to play a significant role in raising awareness of new fuel and vehicle 
technologies (Low Carbon Vehicle Partnership 2005). Within this context, it is argued 
that the market development of biofuels should address niche markets, such as 
commercial fleets, truck operators, government fleets and bus fleets for public transport 
(Bomb et al. 2007) that could switch to flexi-fuel ethanol vehicles (FFVs) and initiate 
demand for these vehicles and bioethanol fuel. Following our research on consumer 
preferences for bioethanol fuel blends (see chapter 7 for more details), we turn to fleet 
operators and investigate their views on the use of bioethanol fuel and vehicles. As the 
drivers for bioethanol use may vary between companies and consumers, we aim to 
enrich our information on the potential barriers and motives for the adoption of bio-
ethanol as a transportation fuel in Europe by surveying a sample of European fleet 
operators. 
Company and public-sector fleets possess a number of characteristics relating to their 
vehicle usage, organizational structure, infrastructure availability and financing that 
could make them 'early adopters' of new vehicle and fuel technologies (Low Carbon 
Vehicle Partnership 2005; Farrell, Keith and Corbett 2003). Firstly, the purchase 
decisions of fleets are usually made under a centralized system and refer to the 
acquisition of a significant number of vehicles (Nesbitt and Sperling 1998). This 
decision system facilitates information dissemination by contacting few decision-
makers about a potentially large number of AFVs and supply of alternative fuels. 
Moreover, fleets usually consist of vehicles that are allocated to different functions and 
could thus have some of these vehicles replaced by AFVs with restricted mile range, as 
in the case of FFVs running on E85 (Golob, Torous and Crane 1994); this assumption is 
analogous to the 'hybrid household' idea proposed by Kurani (1994) where households 
with more than two vehicles are more likely to replace one of them with an electric 
vehicle with limited driving range with minimal effect on their lifestyle. Furthermore, 
256 
public-sector fleets are more likely to comply faster with governmental environmental 
regulation than their private-sector counterparts and decide the replacement with more 
environmentally friendly vehicles as mandated (Crane 1996). 
The 'on-site' refueling and mechanics' facilities that some organizations with large 
fleets have are also considered an advantageous attribute particularly at the early stages 
of market growth when refueling availability may be limited (Golob, Torous and Crane 
1994). Fleet managers are also often viewed as vital information disseminators, mainly 
to other fleet managers with whom they exchange information on their experiences with 
AFVs. Companies and organizations are also more likely to use alternative fuels or 
vehicles within the context of their Corporate Social Responsibility actions, i.e. actions 
that show the organization's commitment to its wider social and environmental impacts 
(Energy Saving Trust 2007). Finally, some argue that larger companies and 
organizations are more willing to experiment with new technologies and are able to 
consider the lifetime savings of adopting a new fuel or vehicle technology (Golob, 
Torous and Crane 1994). 
The potential of private and public-sector fleets for adopting alternative fuel 
technologies has been explored in a number of studies which mostly investigated 
purchase drivers for alternative-fuel vehicles of US fleets. Specifically, these studies 
mainly investigated fleet managers' perceptions of and attitudes towards AFVs, as fleet 
managers are usually involved in the management and purchase decisions of fleets, 
although they are not the sole decision-makers (Nesbitt and Sperling 1998). Two studies 
also investigated taxi-owners' attitudes, i.e. a different professional segment, towards 
fuel-cell and hybrid-electric vehicles. 
A review of the literature shows that the factors influencing fleet managers' attitudes 
tend to be similar to those influencing consumers' preferences for alternative fuels and 
vehicles. Refuelling availability is perceived as the most important barrier for the 
adoption and use of these vehicles (Low Carbon Vehicle Partnership 2009; Loo, Wong 
and Hau 2006; Melendez 2006; DTI 2001; Golob et al. 1997; Parker, Fletchall and 
Pettjohn 1997; Golob, Torous and Crane 1994) with many fleet managers admitting to 
run their FFVs on petrol rather than alternative fuels due to insufficient fuel supply or 
not driving them at all (Whalen, Coburn and Eudy 1999; NREL 1996). The issue of 
whether the AFVs or the availability of alternative fuels will drive market expansion is 
257 
an important one since without a significant number of vehicles, there will be no 
sufficient fuel supply and without alternative fuels being available, no business (or 
consumer) will buy AFVs (the chicken and egg problem). Recent empirical work by 
Corts (2010) suggests that the purchase of FFVs by US government fleets does 
stimulate the establishment of bioethanol refuelling stations, while previous experience 
of demonstration projects underlines the need to expand refuelling infrastructure 
simultaneously with other aspects of market development, such as fuel production and 
vehicle manufacture (BEST 2010a; Yeh 2007). Moreover, bus operators in the study by 
Loo, Wong and Hau (2006) consider the development of a dense refuelling network as 
the most important area where government support should be targeted, followed by a 
long-term fuel subsidy. In addition, despite that 50% of US truck fleet operators have 
positive experiences with biodiesel, they cannot drive their biodiesel vehicles as often as 
they would like due to the lack of refuelling outlets (ASG 2004). 
Capital and operating costs are also significant purchase determinants (Yeh 2007; 
Melendez 2006; Low Carbon Vehicle Partnership 2005; ASG 2004; DTI 2001), 
especially among taxi owners. Mourato, Saynor and Hart (2004), in a study eliciting taxi 
drivers' preferences for fuel-cell taxis in London, found that taxi drivers' WTP for 
participating in a pilot programme introducing fuel-cell taxis was mainly driven by 
financial considerations. Moreover, Gao and Kitirattragarn (2008) in their study of fleet 
managers of private taxi companies and individual taxi owners in New York found that 
uncertainty about the total costs of hybrid-electric cars is the main reason for not 
incorporating these vehicles in the fleets, despite individuals' high interest in hybrid 
cars. Parker, Fletchall and Pettjohn (1997), in a survey administered to US trucking 
fleets, also reported the importance of maintenance and fuel cost on fleet operators' 
decision for switching to alternative fuels, while Golob et al. (1997) found that capital 
and operating cost affected significantly fleet operators' preferences for alternative-fuel 
vehicles in California. In addition, Nesbitt & Sperling (1998), in their survey of a cross-
section of US organizations and businesses, concluded that maintenance practices and 
the initial vehicle price were the most significant parameters in the purchase decision, 
whereas on-site refuelling infrastructure, mechanics' perceptions and the resale value of 
alternative fuel vehicles were less likely to influence purchase decisions. Pooley (2005) 
also found that the main concern of London fleet managers was the maintenance and 
servicing costs of LPG and electric vehicles. 
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Finally, another significant factor affecting fleet attitudes towards AFVs and alternative 
fuels is vehicle range, especially in the case of electric cars (Low Carbon Vehicle 
Partnership 2009; Gao and Kitirattragarn 2008; Pooley 2005; Berg 1985). The majority 
of US federal fleet managers in the study by NREL (1996) indicated the reduced range 
on a full tank of alternative fuel as an important problem with AFVs that run on ethanol, 
methanol and CNG. Moreover, the stated preference study by Crane (1996) indicates 
that the significance attributed to vehicle range depends on the business sector with 
construction companies being willing to pay more for increased range compared to 
government fleets. 
Interestingly, a review of previous empirical work also suggests that environmental 
considerations only moderately affect US fleet operators' preferences (Gao and 
Kitirattragarn 2008; Parker, Fletchall and Pettjohn 1997; Crane 1996) with government 
fleets being influenced more by the lower emissions associated with alternative fuels 
(Golob et al. 1997; Crane 1996). On the other hand, evidence from the UK suggests that 
a significant number of companies consider cars as part of their environmental policy 
(Energy Saving Trust 2007; Pooley 2005) and identify environmental image and 
benefits as one of their main motivations for using biofuels (Low Carbon Vehicle 
Partnership 2009), although environmental issues are not overall ranked high among the 
factors that encourage the adoption of alternative fuels (Low Carbon Vehicle 
Partnership 2005). In addition, the study by Mourato, Saynor and Hart (2004) reports 
that taxi drivers' WTP for purchasing fuel-cell taxis for long-term use was strongly 
influenced by concerns about air pollution and knowledge of fuel cells technology. This 
mixed picture on the limited influence of reduced emissions on preferences for 
alternative fuel vehicles is also observed in studies eliciting consumer preferences (e.g. 
Potoglou and Kanaroglou 2007; Dagsvik and Liu 2005; Ewing and Sarigollu 2000). An 
additional significant purchase determinant, found in the study by Pooley (2005), are 
risk and safety perceptions, with fleet operators stating that they preferred LPG vehicles 
to other types of alternative fuels because they were a 'tried and tested technology' in 
terms of safety and reliability. 
Overall, the above studies suggest that the purchase decisions of fleets are mainly driven 
by the tangible attributes of vehicles, such as refuelling infrastructure and capital cost, 
rather than intangible attributes and benefits, such as reduced emissions. Moreover, the 
perceived strengths of fleets, such as on-site refuelling infrastructure and interest in 
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innovations are not realised with refuelling availability being the most significant 
vehicle acquisition barrier and adoption of new vehicle and fuel technologies being 
hindered by financial considerations. Finally, the role of organizations' green image in 
decision-making seems to become greater in recent studies, probably due to the 
expansion of environmental government regulations and a wider concern about air 
pollution and climate change among consumers (Energy Saving Trust 2007). 
The research presented in this chapter aims to add to existing knowledge on the 
determinants of fleet operators' attitudes towards alternative fuels by being one of the 
very few European studies on fleet attitudes towards bioethanol, which enriches the 
perspectives offered by previous research that focused mostly on US fleets and 
alternative fuels in general. Our sample manages fleets that have vehicles running on 
bioethanol, as part of the BEST project, and is therefore considered to have significant 
experience with the vehicle and fuel technology, as opposed to the few previous studies 
that addressed fleets with generic AFVs (e.g. ASG 2004; Whalen, Coburn and Eudy 
1999; NREL 1996). This allows us to investigate the factors affecting overall 
experience with bioethanol using logit analysis and to assess the advantages and 
disadvantages of bioethanol technology as perceived by experienced fleet managers. 
Finally, by exploring in detail the factors affecting past and future purchase decisions 
(the latter using logit analysis), this research will provide an indication of what could 
determine the development of the European market for bioethanol fuel and vehicles. 
The rest of the chapter is structured as follows: section 8.2 briefly describes the survey 
design and implementation and section 8.3 presents the descriptive statistics of the 
survey. Section 8.4 presents the econometric analysis and in particular, section 8.4.1 
presents the results and the discussion of determinants of overall vehicle experience, 
while section 8.4.2 presents the determinants of future purchase decisions; Section 8.5 
concludes the chapter providing a summary of the main findings. 
8.2 Study design and implementation 
The questionnaire survey started with questions on the organization's fleet size, 
composition and services it provides. Next, information was elicited on the use of AFVs 
and alternative fuels in general in the fleet, and of FFVs and bioethanol fuel. In 
particular, fleet managers' perceptions on the performance of FFVs and on their overall 
experience with the vehicles were elicited. Moreover, information on the perceived 
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motives and barriers for past and future ethanol vehicles acquisition was collected, 
together with information on fleet managers' knowledge of biofuels and demographic 
profile. The design of the survey included open and closed ended questions and the use 
of Likert scales. 
The final survey instrument was mailed to two hundred and seventy-four fleet operators 
at six European sites that directly or indirectly participated in the BEST project68 (Bio-
fuel Region, Sweden; La Spezia, Italy; Madrid, Spain; Rotterdam, The Netherlands; 
Somerset, UK; Stockholm, Sweden) and one site in China (Nanyang province). The 
above fleet managers were identified through the project's partners, and thus represent a 
sample of European fleet managers. As our aim was to sample fleet operators that 
already had some ethanol FFVs in their fleet, the questionnaire surveys were 
administered in several rounds during December 2006-February 2007 and November-
December 2008 following the acquisition of the FFVs. In order to facilitate survey 
administration, the survey instrument was translated into the local languages. After one-
reminder, fifty-eight completed questionnaires were returned resulting in a response rate 
of 21%. 
8.3 Descriptive statistics 
This section presents a summary of the participating fleets' profile, our sample's 
professional profile and fleet managers' familiarity with bioethanol. 
8.3.1 Profile of fleets 
Our sample consists of twenty-eight public/government fleets (48.3%) and thirty 
private/company fleets (51.7%). The majority of organizations (44.8%) own small fleets 
with one to five vehicles in total, while there is also a significant number of 
organizations (13.7%) that have between one-hundred and three-hundred vehicles in 
their fleet. Details about the fleet size of organizations are presented in Table 8.1. 
68  Fleet managers were either funded by the BEST project to purchase FFVs (direct participation) or 
obtained information on FFVs and bioethanol through the project (indirect participation). The majority of 
sampled fleet managers were not collaborating directly with the BEST project at the time of the survey. 
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Table 8.1: Size of fleets 
Number of vehicles % of organizations 
1 -5 vehicles 44.8% 
6 — 20 vehicles 12.1% 
21 — 40 vehicles 13.8% 
41 — 100 vehicles 5.2% 
101 — 300 vehicles 13.8% 
301 — 1000 vehicles 5.2% 
> 1000 vehicles 5.2% 
Regarding the type of fleet vehicles, Table 8.2 shows that there is some variety in the 
fleets, with almost all organizations having cars in their fleet, while approximately one-
quarter of organizations have also vans and trucks in their fleet. 
Table 8.2: Types of fleet vehicles 
Type of fleet vehicles % of organizations 
Car 96.5% 
Van 27.6% 
Truck 24.1% 
Bus 8.6% 
Fleet vehicles are used for different purposes, with transportation of people (e.g. taxi 
companies) and use by employees being the most popular (65.5% and 43.1% 
respectively). In addition, approximately one-fifth of organizations use their fleet 
vehicles for products' pick up/delivery and other services (see Table 8.3). 
Table 8.3: Types of fleet vehicle usage 
Type of fleet vehicle usage % of organizations 
Transportation of people 65.5% 
Employee use 43.1% 
Transportation of products 20.7% 
Other services 17.2% 
In terms of the presence of alternative-fuel vehicles (AFVs), 91.3% of organizations 
have at least one AFV in their fleet, with half (50.9%) of the them having only ethanol 
vehicles in their fleet, while the rest of organizations have a variety of AFVs apart from 
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ethanol vehicles, with the most popular being biogas and hybrid-electric vehicles. About 
one-fifth (22.6%) of the organizations has ethanol vehicles and one or two other types 
of alternative-fuel vehicles, while 7% of organizations have five different types of 
AFVs, with one of them being flexi-fuel ethanol vehicles (see Table 8.4). 
Table 8.4: Fleet alternative-fuel vehicles composition 
Type of fleet vehicles % of organizations 
Only ethanol FFV 50.9% 
Ethanol & 1 other type of AFV 15.1% 
Ethanol & 2 other types of AFV 7.5% 
Ethanol & 3 other types of AFV 18.9% 
Ethanol & 4 other types of AFV 7.5% 
Regarding the role of ethanol vehicles in the fleet, ethanol vehicles have replaced 
conventional vehicles in 79% of organizations and are mostly used for transporting 
people (72.9%) and by employees (39.5%) (see Table 8.5). 
Table 8.5: Types of ethanol vehicle usage 
Type of ethanol vehicle usage % of organizations 
Transportation of people 72.9% 
Employee use 39.6% 
Transportation of products 10.4% 
Other 12.5% 
8.3.2 Profile of fleet operators 
Table 8.6 displays detailed information about the professional characteristics of the 
sampled fleet operators. 
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Table 8.6: Fleet operators' professional profile 
Variable % of fleet operators 
Role offleet operators 
Vehicle procurement 22.4% 
Vehicle maintenance 22.4% 
Vehicle maintenance & procurement 37.9% 
Other 24.1% 
Males 96.5% 
Age 
< 25 years 0.0% 
26 — 35 years 6.9% 
36 — 45 years 31.0% 
46 — 54 years 39.7% 
> 55 years 22.4% 
Years at job 
< 6 months 0.0% 
6 months — 1 year 1.7% 
1 — 3 years 17.2% 
> 3 years 79.3% 
Education 
Primary level 5.3% 
Secondary level 35.1% 
Undergraduate 35.1% 
Postgraduate 24.6% 
The overwhelming majority of participating fleet operators (96%) were male and over 
35 years old. Most were highly educated — over one-third (35%) had an undergraduate 
degree and almost one quarter (24.5%) had a postgraduate qualification. Almost 80% of 
fleet operators have been more than three years at their current post, while their role in 
the organization varies, with 38% of them being responsible for both the procurement 
and operation of fleet vehicles and one-fifth (22.4%) of them being responsible for 
either only the procurement or operation and maintenance of fleet vehicles. 
8.3.3 Knowledge of and information on bioethanol 
One of the underlying reasons that is advanced for targeting fleets for the growth of 
alternative-fuel markets is the assumption that fleet managers are relatively more 
informed about new technologies, incentives and legislation, through a variety of 
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channels. Fleet operators in our survey were asked a number of questions about their 
knowledge of and information sources on bioethanol and the results suggest that 
respondents perceive themselves to be relatively or very knowledgeable about 
bioethanol (on a 1-5 scale where 1 = very little knowledge and 5 = a lot of knowledge). 
Nearly half (48.3%) of them stated having quite a lot of knowledge or a lot of 
knowledge of bioethanol (rating of 4 or 5), 3.5% reported no knowledge and 48.2% 
reported some knowledge (rating of 2 or 3 on the knowledge scale). Effort put into 
acquiring information about bioethanol was measured through the personal search effort 
invested by fleet operators and through the stated total time spent going through this 
information. Over one third (34.5%) of fleet operators stated that they had spent more 
than six hours in total going through information about bioethanol, while 31% of them 
had searched for this information themselves rather than having it provided in their 
working environment. 
Fleet operators stated a variety of information sources on biofuels (see Table 8.7). 
Newspapers (55.1%), national and other local authorities (55.5%), vehicle 
manufacturers (46.5%) and workshops (39.6%) were the most popular information 
sources. When asked about their main source of information on biofuels, fleet operators 
stated that newspapers (14.8%) were in most cases their main information source, 
followed by car manufacturers (9.3%), the internet (9.3%), and colleagues from within 
the organization (7.4%). Fleet operators are thus mostly informed by sources 
specifically targeted to organizations, such as vehicle sellers and workshops, although 
mass media sources, as newspaper and TV also play an important role. 
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Table 8.7: Fleet operators' sources of information 
Source % of fleet operators 
BEST material 17.2% 
Newspaper 55.2% 
TV 37.9% 
Radio 10.3% 
Internet 32.8% 
Brochures 32.8% 
Workshops 39.7% 
Vehicle manufacturers 46.5% 
Fleet managers from other organizations 15.5% 
Colleagues 20.7% 
Friends/Family 6.9% 
National, regional, local authorities 55.6% 
Other sources 8.6% 
In terms of the topics this information related to (see Table 8.8), fleet operators were 
mostly exposed and interested in the environmental impacts of ethanol vehicles 
(55.1%), the use of bioethanol fuel in transport (44.8%) and the use of biofuels in 
general in transport, followed by information on the purchase price and technology of 
ethanol vehicles (32.7% and 31% respectively). 
Table 8.8: Fleet operators' main topics of information 
Source % of fleet operators 
Biofuels' production 27.6% 
Biofuels' use in transport 36.2% 
Bioethanol production 25.9% 
Bioethanol use in transport 44.8% 
Technology of ethanol vehicles 31.0% 
Environmental impacts of ethanol vehicles 55.2% 
Price of ethanol vehicles 32.8% 
Other costs (than price) of ethanol vehicles 10.3% 
Incentive programmes to promote ethanol vehicles 20.7% 
Legislation about biofuels' in transport 15.5% 
Legislation about ethanol vehicles 8.6% 
Don't know/remember 13.8% 
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Finally, more than three fifths (66.1%) of fleet operators had been exposed to positive 
information about bio-ethanol and more than half (55.2%) perceived this information to 
be useful. 
8.4 Econometric analysis 
This section presents our investigation of the factors influencing fleet operators' overall 
experience with ethanol vehicles, and past and future purchase decisions of these 
vehicles. Section 8.4.1 presents information on the length of experience, the criteria 
used to rate experience with FFVs and the factors affecting it; Section 8.4.2 presents the 
factors affecting past and purchase vehicle decisions. 
8.4.1 Determinants of overall vehicle experience 
Our sample consists of fleet operators that have different levels of experience (years of 
experience) with ethanol FFVs. Overall, fleet operators have significant direct 
experience with ethanol FFVs as 87.9% of participating fleet operators had driven an 
AFV, 36% of them stated having ethanol vehicles for at least three years and one-
quarter of them having ethanol vehicles for over three years (see Table 8.9). 
Table 8.9: Years of experience with ethanol vehicles 
Length of Experience % of fleet operators 
1 year 1.8% 
2 years 5.4% 
2.5 years 19.6% 
3 years 35.7% 
3.5 years 10.7% 
4 years 16.1% 
Overall experience with the vehicles was evaluated on a five-point Likert scale with 
`very bad' and 'very good' at the two extremes of the scale. Most fleet operators were 
satisfied with their experience (41.6% and 35.4% of them rated their overall experience 
with the vehicles as 'good' and 'very good' respectively), while less than a tenth (9.5%) 
evaluated the vehicles as 'very bad' or 'bad' (see Table 8.10). Accordingly, three 
quarters of FFV drivers in the BEST project were generally satisfied with their 
experience of driving an ethanol car (BEST 2009). 
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Table 8.10: Rating of overall experience with ethanol FFVs 
Overall Experience % of fleet operators 
Very good 35.4% 
Good 41.7% 
Indifferent 12.5% 
Bad 6.2% 
Very bad 4.2% 
Bioethanol vehicles' overall performance was evaluated against a number of criteria on 
a five-point itemized rating scale, where 1 represents 'very bad' and 5 'very good' 
evaluation (see Table 8.11). These criteria included different aspects of interest relating 
to vehicle performance, such as environmental performance, cost, user's perceptions 
and fuel use. The results show that bioethanol vehicles were perceived by fleet operators 
to have an overall good performance, in terms of vehicle behaviour, silence while in 
operation and ease of start and environmental impacts (as also perceived by FFV drivers 
(BEST 2009)). Moreover, drivers' and mechanic's perceptions were also positive when 
comparing bioethanol to conventional vehicles which also agrees with previous surveys 
that reported no significant differences in the complaints about AFVs and gasoline 
vehicles received (Saxe, Folkesson and Alvfors 2007; Whalen, Coburn and Eudy 1999; 
NREL 1996). At the same time, bioethanol vehicles were rated lower compared to 
conventional vehicles in terms of their capital and operating cost, service intervals, 
refueling and fuel range (as also found in BEST (2009) and Whalen, Coburn and Eudy 
(1999)), while fuel cost was given the worst rating compared to conventional vehicles. 
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Table 8.11: Rating of ethanol vehicles (1=very bad; 5=very good) 
Criteria Median Mean 
Environ. performance 4 4.3 
Performance (acceleration) 4 4.0 
Drivers' perceptions 4 3.9 
Silence/Noise in operation 4 3.9 
Mechanics' perceptions 4 3.8 
Ease of start 4 3.4 
Capital cost 3 3.3 
Service intervals 3 3.1 
Refueling infrastructure 3 3.0 
Operating cost 3 3.0 
Range on full tank 3 2.8 
Fuel cost 2 2.3 
When asked about the three most important and least important criteria when evaluating 
ethanol vehicles to conventional vehicles (see Table 8.12), fleet operators stated that 
vehicle performance, mechanics' perceptions and silence/noise while in operation had 
the most influence on their evaluation. Interestingly, fuel cost, operating cost and 
refuelling infrastructure were viewed as the least important evaluation criteria, contrary 
to previous research (Low Carbon Vehicle Partnership 2009; Loo, Wong and Hau 2006; 
Mourato, Saynor and Hart 2004). This result could suggest that fleet operators are more 
interested in the performance and reliability of the vehicles without considering much 
the involved cost aspects of the vehicles, but at the same time might be an indication of 
a 'pro-environmental' behaviour and 'early adopters' attitude towards new technologies. 
Table 8.12: Rating of evaluation criteria 
Most important criteria Least important criteria 
Performance 
Mechanics' perceptions 
Silence/Noise in operation 
Fuel cost 
Operating cost 
Refueling infrastructure 
In order to elicit information on fleet operators' perceptions of bioethanol fuel, they 
were asked to state their level of agreement and disagreement with a number of 
statements regarding bioethanol's properties (see Table 8.13). Overall, fleet operators 
have positive perceptions of bioethanol's environmental attributes, and engine 
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properties and are well informed about bioethanol's production process. At the same 
time they seem unsure about its safety aspects, such as being more/less explosive and 
poisonous than gasoline and diesel, which indicates that more information should be 
targeted to these topics, as this could hinder the development of a bioethanol market. 
Table 8.13: Fleet operators' perceptions of bioethanol's properties 
How far do you agree/disagree? Strongly 
disagree 
Disagree Unsure Agree Strongly 
agree 
Bioethanol bums cleaner than gasoline 0.0% 1.75% 10.5% 15.8% 71.9% 
Bioethanol does not contribute to the 
emissions of greenhouse gases 
15.5% 12.1% 8.6% 31.0% 32.8% 
Bioethanol can be produced from starch, 
sugarcane and a variety of feedstock 
0.0% 3.4% 5.2% 15.5% 75.9% 
Bioethanol can harm the environment if it 
leaks out 
24.1% 22.4% 25.9% 19.0% 8.6% 
Bioethanol is less poisonous than 
gasoline and diesel 
5.3% 7.0% 8.8% 35.1% 43.9% 
Bioethanol is as explosive as gasoline 14.0% 10.5% 31.6% 15.8% 28.1% 
Bioethanol can improve the energy 
effectiveness of the engine 
10.3% 15.5% 24.1% 19.0% 31.0% 
Bioethanol has the same start properties 
in both cold and warm climates 
50.0% 20.7% 17.2% 3.4% 8.6% 
A binomial logistic regression (see chapter 2 for more details on the properties of the 
logit model) was also estimated in order to explore the factors that influenced the 
overall experience with ethanol vehicles, as perceived by the fleet operators. The 
dependent variable 'Overall experience' was coded as 1 for stated overall experience 
`good' or 'very good' and 0 for the other levels. Table 8.14 presents the regressors 
included in model estimation. Table 8.15 the results of the logistic regression. 
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Table 8.14: Regressors on overall vehicle experience 
Variable Description 
Overall experience Binomial 	variable 	with 	1=good 	or 	very 	good 
evaluation; 0 otherwise 
Vehicles' use by employees Dummy variable with 1 if FFVs used for transportation 
of employees; 0 otherwise 
Length of experience with vehicles Variable measuring the total months with FFVs 
Type of information Variable measuring the type of information on biofuels 
fleet 	operators 	had 	access 	to 	(1=mostly 	negative; 
5=mostly positive) 
Environ. performance Dummy 	variable 	measuring 	the 	perceived 
environmental performance of FFVs compared to petrol 
vehicles (1=very good or good; 0 otherwise) 
Ease of start Variable measuring the perceived ease of start of FFVs 
compared to petrol vehicles (1=very bad; 5=very good) 
Education Fleet operators' highest education level 
(1—primary, 2=s econdary, 3=B Sc, 4=postgraduate) 
Overall, the explanatory power of the regression was high for a small-scale study, with a 
pseudo R2 of 64%. The results of the logistic regression indicate that length of 
experience with the vehicles (months) significantly and positively influences the overall 
experience with the vehicles, i.e. as fleet managers become more familiar with the FFV 
technology they are more likely to be satisfied with the vehicles. Moreover, the 
environmental performance and the starting properties of the vehicles significantly 
affect vehicle evaluation, where better environmental performance (lower CO2 
emissions) and easier vehicle start increase positive overall experience. Furthermore, 
vehicles that are used by employees for their transportation are evaluated higher which 
in turn suggests that FFVs might be more suitable for the transportation of individuals 
than for products pickup/delivery, a finding also observed in the case of natural gas 
vehicles where the majority of converted vehicles were taxis (Saldarriaga-Isaza and 
Vergara 2009). 
The type of information (positive or negative) fleet operators were exposed to is also a 
significant performance determinant, with more positive information on biofuels and 
bioethanol resulting in more positive perceived vehicle experience. In addition, higher 
educated fleet operators seem to be more sceptical about the overall experience with 
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FFVs, probably due to their ability to process available information in more detail 
which in turn may raise more causes of concern relating to bioethanol. This finding is 
interesting as it shares similarities with our consumer survey results where higher 
educated consumers were less likely to choose any of the bioethanol blends over petrol; 
from a policy perspective these findings suggest that any uncertainties relating to 
biofuels' environmental impacts and performance as alternative transport fuels should 
be targeted consistently as they can negatively affect business and public attitudes. 
Concluding, our detailed investigation of the factors affecting perceived experience with 
ethanol vehicles has shed light into some of the areas that could influence business 
attitudes. Focusing on the environmental strengths and the reliability of the technical 
characteristics of FFVs and bioethanol could help the development of a bioethanol 
market. Promoting familiarity with FFV technology, probably in the form of 'test' fleets 
and vehicles could also play a significant role (Saxe, Folkesson and Alvfors 2007) as 
exposure to a new technology could increase acceptance among business and the public 
(Schulte, Hart and Van der Vorst 2004). At the same time, the type of information that 
will be available on bioethanol, together with fleet operators' ability to process this 
information, will potentially affect the perceptions of decision-makers within 
organizations about the fuel and its possibility as an alternative fuel for transportation. 
Table 8.15: Overall experience with FFVs - Logistic regression 
Variable Coefficient (s.e.) 
Constant -35.02 (16.73) 
Vehicles' use by employees 6.86 ** (3.91) 
Length of experience with vehicles 0.43 ** (0.22) 
Type of information 5.42 ** (2.71) 
Environ. performance 2.82 * (1.58) 
Ease of start 1.82 ** (0.92) 
Education -2.84 ** (1.41) 
Pseudo R2 0.64 
Prob>chi2 0.00 
LRchi2(6) 32.41 
N 58 
** , *Significant at 5% and 10% level respectively 
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8.4.2 Determinants of past and future purchase decisions 
A number of considerations were rated by fleet operators in terms of their influence on 
their organization's decision to purchase ethanol vehicles. Table 8.16 displays these 
considerations and the respective median and mean values. Past decisions were 
influenced by a range of factors, with environmental motivations being the most 
influential, followed by organization's green image, social corporate responsibility and 
future availability of ethanol. The least influential considerations, as rated by fleet 
operators, were the existence of a second hand market for ethanol vehicles, future EU 
legislation and financial incentives. This rating suggests that initial purchase decisions 
are mostly influenced by environmental considerations rather than 'practical' 
considerations (such legislation and finance issues), probably due to the limited effect of 
the latter during the period the purchase decisions were made. 
Table 8.16: Considerations affecting past ethanol vehicle purchase decisions (1=not 
important; 5=very important) 
Considerations Median Mean 
Environ. Motivations 5 4.3 
Green image 4.5 4.2 
Social corporate responsibility 4 4.0 
Future availability of ethanol 4 3.8 
Internal targets of organization 3.5 3.5 
Future oil prices 3.5 3.3 
Financial incentives 3 3.2 
EU legislation 3 2.9 
Second-hand market 3 2.7 
Regarding future purchases of ethanol vehicles, fleet operators were asked whether their 
organization was considering the option of replacing a large number of their fleet 
vehicles with ethanol vehicles in the future. Almost one third (29.3%) replied 'yes' and 
one quarter (24.1%) replied 'perhaps', while a quarter (24.1%) stated that their 
organization was not considering this option. Of those that answered 'yes' or 'perhaps' 
to the above question, 34% estimated that it will take two to four years for this 
replacement to take place, while 27% stated that it will take one to two years. Our 
results thus suggest that many organizations that are already using ethanol vehicles, do 
have a positive attitude towards bioethanol and are willing to invest more in FFVs and 
in a short period of time (see Table 8.17). 
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Table 8.17: Future replacement of conventional cars with ethanol FFVs 
Time horizon % of organizations 
Less than 1 year 8.5% 
1 — 2 years 27.7% 
2 — 4 years 34.0% 
5 — 7 years 2.1% 
More than 7 years 0.0% 
Fleet operators were also asked to rate three broad categories of factors, named 
`environmental', 'financial' and 'regulatory', in terms of their influence on future 
purchase decisions. The results are displayed in Table 8.18 and indicate that all factors 
were seen as equally important, with financial factors being slightly more important 
than the other two factors. 
Table 8.18: Considerations (1) influencing future ethanol vehicle purchase 
decisions (1—not important; 3—very important) 
Considerations Median Average 
Financial factors 2 2.1 
Environmental factors 2 2.1 
Regulatory factors 2 1.7 
In an effort to collect more information on the possible determinants of future purchase 
decisions, fleet operators were further asked to rate a variety of considerations in terms 
of their possible influence on their organization's decision to purchase ethanol vehicles 
in the future. Table 8.19 displays these considerations and the respective median and 
mean values. In this case and contrary to the factors that influenced past decisions, we 
can see that legislation and cost-related considerations are the most influential. 
Legislation on air pollution, air quality and AFVs is expected to have the most 
influence, followed by a number of cost-related considerations, such as lower fuel tax, 
subsidy on purchase price, tolls, exemption and free parking. In addition, in a separate 
question, fleet operators rated very highly the role of national, regional and local 
authorities in the promotion of FFVs and bioethanol fuel. 
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Table 8.19: Considerations (2) influencing future ethanol vehicle purchase 
decisions (1=not important; 5=very important) 
Considerations Median Mean 
Environmental 	legislation 	on 	air 	pollution 	and 	air 
quality 
4 3.9 
Simplified legislation/regulations on "clean" vehicles 
and fuels 
4 3.9 
Lower ethanol fuel tax 3 3.9 
Dissemination 	of 	technical 	and 	environmental 
information on ethanol cars and fuel by regional and 
local authorities 
3 3.5 
Subsidy on car/bus purchase price 3 3.5 
Cooperation with regional and local authorities for the 
promotion of ethanol cars and bioethanol 
3 3.4 
Exemption from paying tolls 3 2.9 
Free parking for ethanol cars 3 2.7 
A logistic regression was also used to econometrically investigate the factors that are 
likely to influence future replacement decisions of conventional fleet vehicles with 
ethanol vehicles (see Table 8.21). The dependent variable 'Future replacement of fleet 
vehicles with ethanol vehicles' was coded as 1 for those that answered 'yes' to 
considering replacing their conventional fleet vehicles with more ethanol vehicles in the 
future; and 0 for those that answered 'no', 'perhaps', 'don't know' or did not answer the 
question. Table 8.20 presents the variables included in the regression. 
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Table 8.20: Regressors on future replacements with ethanol vehicles 
Variables Description 
Future replacement with ethanol =1 if the organization is considering replacing their 
vehicles vehicles with more ethanol vehicles in the future; 0 
if the organization is not considering or is unsure 
about replacing their fleet vehicles with ethanol 
vehicles 
Future ethanol prices Variable measuring the importance attributed to 
expectations about future bioethanol prices in future 
purchases 	( 1=not 	important 	at 	all; 	5=very 
important) 
Future refueling availability Variable measuring the importance attributed to 
expectations about future bioethanol availability in 
future purchases (1=not important at all; 5=very 
important) 
Environmental issues Variable measuring the importance attributed to 
environmental issues in future purchases (1=not 
important at all; 5=very important) 
Env. advantage of ethanol over petrol Level of agreement with statement `Bioethanol 
burns cleaner than gasoline' (1=Disagree; 5=Agree) 
Safety of ethanol Level of agreement with statement `Bioethanol is as 
explosive as gasoline' (1=Disagree; 5=Agree) 
Fuel legislation Variable measuring the importance attributed to 
simplified 	fuel 	legislation 	in 	future 	purchases 
(1=not important at all; 5=very important) 
Ease of start Variable measuring the perceived ease of start of 
FFVs compared to petrol vehicles (1=good or very 
good; 0 otherwise) 
Overall, the explanatory power of the regression was again high for a small-scale study, 
with a pseudo R2 of 54%. The results of the logistic regression show that considerations 
about future bioethanol prices and fuel availability significantly influence future 
purchase decisions. In particular, organizations that view future bioethanol prices as one 
of the most important decision determinants are less likely to replace more of their 
conventional fleet vehicles with ethanol vehicles, while organizations that are more 
interested in fuel availability in the future are more likely to purchase more FFVs in the 
future, perhaps due to their expectations of improved ethanol refuelling infrastructure. 
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Moreover, organizations that consider the environment when purchasing new fleet 
vehicles and have strong beliefs about the environmental advantages of bioethanol over 
petrol are more likely, as expected, to purchase more FFVs in the future. 
On the other hand, concerns or doubts about the safety of bioethanol (level of agreement 
with the statement `Bioethanol is as explosive as gasoline') negatively affect future 
purchase decisions. Again, the starting properties of bioethanol vehicles play a 
significant role with improved starting properties positively influencing any further 
purchase decisions. Finally, fleet operators/organizations that are particularly interested 
in current and future clean fuel legislation are more likely to replace more of their 
conventional vehicles with ethanol vehicles. 
Table 8.21: Future replacement with ethanol vehicles - Logistic regression 
Variable Coefficient (s. e.) 
Constant -15.59 ** (5.39) 
Future ethanol prices -0.87 ** (0.42) 
Future refueling availability 1.56 ** (0.61) 
Environmental issues 1.23 ** (0.50) 
Env. advantage of ethanol over petrol 2.39 ** (0.97) 
Safety of ethanol -1.20 ** (0.55) 
Fuel legislation 3.60 (1.98) 
Ease of start 1.93 * (1.08) 
Pseudo-R2 0.54 
Prob>chi2 0.00 
LRchi2(7) 35.4 
N 58 
**, * Significant at 5% and 10% level respectively 
8.5 Conclusions 
This chapter presented the results of one of the very few surveys investigating European 
fleet operators' perceptions of and attitudes towards bioethanol fuel and flexi-fuel 
vehicles (FFVs). In particular, information on fleet operators' experience with 
bioethanol was elicited and the factors that affect perceived overall experience with the 
vehicles were investigated. Moreover, the determinants of past and future vehicle 
purchase decisions were explored in an effort to shed light into the development of a 
bioethanol market in Europe and to enrich our information on the potential barriers and 
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motives for the adoption of bioethanol as a transportation fuel in Europe, as perceived 
by businesses. The main findings are summarized below, together with the possible 
caveats of our research and some suggestions for future work. 
Our questionnaire survey was administered to fleet managers at six European sites that 
participated in the EU `Bioethanol for Sustainable Transport' project. Participating 
organizations had small fleets (1-5 vehicles) that consisted mostly of cars that are used 
for the transportation of individuals (e.g. taxi companies). Half of participating fleets 
had only ethanol flexi-fuel vehicles (FFVs) as alternative-fuel vehicles while the rest 
had FFVs, biogas and hybrid-electric cars. Compared to previous empirical work, our 
sample of fleet managers had significant experience with ethanol vehicles and fuel as 
the majority of organizations had FFVs for at least one year and 87% of fleet managers 
had driven an FFV themselves. Moreover, the majority of fleet managers were 
adequately knowledgeable of bioethanol fuel, having acquired their information mainly 
from vehicle manufacturers, workshops and mass media. 
The results of the survey show that participating organizations were initially influenced 
by environmental considerations and issues like green image and social corporate 
responsibility when purchasing their first ethanol vehicles, whereas future EU 
legislation and financial incentives had a limited effect; this finding confirms to some 
extent theoretical assumptions that organizations are more likely to adopt AFVs within 
their green image policies and experiment with new technologies, making them thus a 
significant target group of 'early adopters' of technological innovations. The overall 
experience with ethanol vehicles had been positive at the time of the survey; FFVs were 
perceived by fleet operators as having good environmental performance, being reliable 
in terms of vehicle behaviour, silence while in operation and ease of start. Moreover, 
drivers' and mechanic's perceptions were also positive when comparing bioethanol to 
conventional vehicles which also agrees with previous surveys that reported no 
significant differences in the complaints about AFVs and gasoline vehicles received. On 
the other hand, ethanol vehicles were rated lower compared to conventional vehicles in 
terms of their capital and operating cost, service intervals, refueling and fuel range, 
while bioethanol fuel cost was given the worst rating compared to conventional 
vehicles. 
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The presence of an experienced sample of fleet managers, as opposed to previous 
empirical work that examined mostly attitudes towards future acquisition of AFVs, 
allowed us to explore the possible drivers and barriers of a bioethanol market in Europe 
on the basis of (i) current experience with FFVs and (ii) organizations' future purchase 
decisions. The results of our logistic regressions show that promoting familiarity with 
FFV technology, probably in the form of 'test' fleets could play a significant role in the 
development of a bioethanol market, as length of experience with the vehicles 
significantly and positively influences the overall evaluation of the vehicles. Moreover, 
better environmental performance (lower CO2 emissions) and start properties are 
significant drivers and vehicles that are used by employees for their transportation are 
evaluated higher which in turn suggests that FFVs should be targeted to organizations 
that deal with the transportation of individuals than with products pickup/delivery. 
As expected, the type of information that will be available on bioethanol, together with 
fleet operators' ability to process this information, will potentially affect the perceptions 
of decision-makers within organizations about the fuel and its possibility as an 
alternative fuel for transportation. In addition, despite the perceived high level of 
knowledge of bioethanol among our sample and their high education level, participating 
fleet managers expressed concerns about the safety aspects of bioethanol, an area that 
should be effectively addressed by future communication policies. 
Our survey results also suggest that many organizations that are already using ethanol 
vehicles, have a positive attitude towards bioethanol and 30% of them are willing to 
invest more in FFVs and in a short period of time. The main drivers behind future 
acquisitions are quite different to those behind past vehicle acquisitions; legislation on 
air pollution, air quality and AFVs is expected to have the most influence, followed by a 
number of cost-related considerations, such as lower fuel tax, subsidy on purchase price, 
tolls, exemption and free parking. In addition, national, regional and local authorities are 
expected to play a significant role in the promotion of FFVs and bioethanol. The results 
of the logistic regression show that considerations about future bioethanol prices and 
fuel availability are also likely to significantly influence future purchase decisions. 
In particular, organizations that view future bioethanol prices as one of the most 
important decision determinants are less likely to replace more of their conventional 
fleet vehicles with ethanol vehicles, while organizations that are more interested in fuel 
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availability in the future are more likely to purchase more FFVs in the future, probably 
due to their expectations of improved ethanol refuelling infrastructure. At the same 
time, the effect of FFVs environmental performance on future decisions should not be 
ignored, as well as organizations' concerns about the safety of bioethanol and the 
technical characteristics of the vehicles. 
Concluding, this research makes a valuable contribution by presenting the results of one 
of the very few studies on European fleet operators perceptions of ethanol vehicles and 
fuel. A number of caveats should however be noted together with some suggestions for 
future work. First, as the sample of fleet managers is small, our results offer initial 
insights into the potential factors affecting a future bioethanol market. Future work for 
policy purposes should focus on obtaining information from a larger representative 
sample of European organizations that will consist of organizations with different fleet 
sizes. Future studies should also question European organizations that do not have FFVs 
and their perceptions should be compared to those that already have FFVs in their fleets. 
Furthermore, the perceived performance of other types of ethanol-fuelled vehicles 
should be assessed, such as public transport vehicles (e.g. buses) and truck companies, 
together with their role in the growth of the bioethanol market. Finally, it would be 
interesting to explore organizations' willingness to pay a premium to acquire ethanol 
vehicles and to use bioethanol fuel blends in order to obtain estimates about the total 
economic values organizations attach to the benefits of bioethanol and compare them 
with the values obtained from our survey on consumer preferences for bioethanol 
blends. 
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This final chapter presents the conclusions and the discussion of the thesis with respect 
to the policy-related and methodological findings. Limitations of the research are 
discussed and recommendations for avenues of future research are made. 
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9.1 Purpose of the thesis 
This thesis has addressed public acceptability of and preferences associated with the 
development of low-carbon technologies for large-scale power generation and consumer 
and business acceptability of and preferences for low-carbon transport fuels. The power 
generation and transport sectors have been the focus of the research as the move 
towards a low-carbon economy is expected to start in them given their significant 
contribution to GHG emissions and climate change. With respect to power generation, 
the technologies of wind power, biomass and nuclear power were selected as these 
energy sources are currently promoted by the UK government as the future low-carbon 
electricity mix and with respect to transport, bioethanol was selected as this fuel is also 
currently promoted by the UK government as one of the main future low-carbon 
transport fuels (the other being biodiesel). Hence, the selection of the above low-carbon 
technologies has aimed to capture the proposed UK energy policy framework. 
Specifically, this thesis has aimed to investigate: 
(i) public acceptability of and preferences for wind power, biomass and nuclear power 
as sources of electricity generation; the economic value the public attaches to the CO2 
emissions reduction benefits associated with the use of wind power, biomass or nuclear 
power and the determinants of this value; 
(ii) consumer preferences for and business attitudes towards bioethanol blends and 
vehicles; the perceived importance and value to the public of the various fuel 
characteristics; the factors affecting business perceptions of FFVs and purchase 
decisions. 
In addition, this thesis has aimed to investigate a number of methodological issues 
relating to the application of stated preference methods and in particular of the choice 
experiment and the contingent valuation methods. The policy-related and 
methodological aims and objectives of the thesis are set out in section 1.4 of chapter 1. 
The aims of the thesis were addressed with the use of Case studies, as outlined in 
chapter 3: 
Case study 1 addressed public acceptability of and preferences for wind power, 
biomass and nuclear power as sources for large-scale electricity generation in England 
and Scotland. Moreover, it addressed methodological issues relating to the use of the 
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CE and CV methods. Empirical data was collected by administering a labelled CE 
survey to residents in SE England and Scotland; an unlabelled CE survey and a CV 
survey to residents in SE England. 
Case study 2 addressed consumer preferences for bioethanol blends and business 
attitudes towards bioethanol fuel and FFVs. Moreover, it addressed methodological 
issues relating to the use of the CE technique. Empirical data was collected by 
administering a CE survey to residents in SW England and an attitudes survey to 
European fleet managers. This case study forms part of the EU demonstration project 
`Bioethanol for Sustainable Transport' (BEST) whose main objectives are to put more 
than 10,000 FFVs and ethanol buses in operation; to open numerous E85 and E95 
refuelling stations; and to introduce demonstration buses and cars in taxi, regional, city 
and public transport fleets. 
This research represents one of the very few CE valuation studies to simultaneously 
elicit demand for wind power, biomass and nuclear power; one of the very few CE 
studies on nuclear power and biomass worldwide; one of the very few UK-based 
valuation studies on low-carbon power generation technologies; one of the very few 
European studies on consumer preferences for and business attitudes towards bioethanol 
and one of the very few CE studies on bioethanol. It offers thus useful information on 
the issues associated with the acceptability of, preferences for and demand for a range 
of low-carbon energy sources and fuels. 
This chapter is structured as follows: section 9.2 presents the policy findings and policy 
implications of case study 1; section 9.3 the policy findings and policy implications of 
case study 2; section 9.4 presents the methodological findings of this research and their 
implications; and section 9.5 presents the limitations of this research and suggestions of 
future work. 
9.2 Case study 1: Low-Carbon Technologies for Electricity Generation 
9.2.1 Policy-related findings 
Case study 1 measured public acceptability of and preferences for three low-carbon 
technologies, namely on-shore wind power, biomass and nuclear power, to generate 
20% of total UK electricity by 2020. In the first part of the case study, a labelled 
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choice experiment survey was administered to residents in SE England and Scotland 
(see chapter 4) with the aim to compare the public preferences in the two geographical 
areas which have differing levels of familiarity with and proximity to low-carbon 
projects. Information on the factors likely to affect acceptability in the two countries 
was elicited together with the WTP values for the technologies' characteristics and the 
total economic value the public attaches to the environmental benefits (CO2 emissions' 
reduction) for a move from the current electricity mix to alternative wind, biomass and 
nuclear power scenarios. In the second part of this case study, a CV study was 
administered to residents in SE England (see chapter 6) with the aim to investigate 
whether wind power, biomass and nuclear power are perceived as equivalent parts of a 
future low-carbon electricity mix and if similar or different factors are likely to shape 
WTP for these technologies. 
Our analysis indicates that although English and Scottish residents share similar 
preferences in terms of the technologies' characteristics, the underlying motives behind 
their preferences for the characteristics and for the wind, biomass and nuclear power 
options in general are significantly different (see chapter 4). In particular, both 
populations would prefer wind farms, biomass plants and nuclear stations to be located 
further away from residential areas and would prefer wind, biomass and nuclear 
projects that would lead to significant CO2 reductions and not increase household 
electricity bills. A significant finding with respect to location is also that individuals 
would prefer distant locations mainly due to the health and safety concerns associated 
with the technologies and not only because of the possible visual impacts, as revealed in 
the CE debriefing questions. Furthermore, wind, biomass and nuclear options that 
would need to occupy large areas of land nationally are less likely to be preferred in SE 
England, whereas land requirements are not considered an important impact among 
Scottish residents. In addition, possible impacts on local fauna and flora from the 
construction and operation of wind farms, biomass plants or nuclear power stations do 
not affect preferences in either region. 
In addition to the technologies' attributes, the effect of a number of other factors on 
preferences was investigated. Our results suggest that Scottish preferences were guided 
more by socio-economic characteristics, such as respondent's income, education and 
gender and views about climate change as a problem that needs to be addressed by 
governments worldwide; and to a lesser extent by respondents' prior knowledge and 
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familiarity with low-carbon technologies. On the other hand, preferences in SE England 
were driven more by respondents' perceived prior knowledge and information on wind 
power, biomass and nuclear power; by prior experience with low-carbon technologies 
(specifically wind farms); and by beliefs about the role of renewable energy and of 
individual involvement in climate change mitigation. Hence, our research arguably 
shows that there is a regional effect in terms of preference determinants with different 
factors guiding preferences in the two areas, which is also confirmed by the rejection of 
our hypothesis on the overall equivalence of the English and Scottish models. 
On a related note, the differences in the effect of prior familiarity on English and 
Scottish preferences need some further explanation. Firstly, prior information on wind 
power, biomass and nuclear power significantly and positively affected preferences for 
these energy sources among SE England residents, whereas only prior information on 
nuclear power was a significant choice determinant for the nuclear alternative in 
Scotland. The Scottish sample was overall more knowledgeable of all three energy 
sources and it had access mostly to negative information on wind and nuclear power 
(and to mostly balanced information on biomass) compared to the SE England sample; 
therefore, it is likely that more positive information on nuclear power could 
significantly affect Scottish preferences, while additional information on wind power 
and biomass would not help forming preferences. On the other hand, the provision of 
additional information to SE England residents is likely to affect preferences for all 
three energy sources. 
Moreover, SE England respondents that had lived near a wind farm in the past were less 
likely to choose a low-carbon option over the current energy mix, i.e. prior experience 
negatively affected their attitudes. On the other hand, Scottish respondents that had seen 
wind farms in the past were more likely to choose the wind option over the status-quo, 
while familiarity with biomass or nuclear power stations had no effect on their choices. 
The Scottish sample had significantly more experience with a range of low-carbon 
technologies compared to the SE England sample and had thus more opportunities to 
familiarize itself with them. Hence, these findings arguably show that frequent contact 
or proximity to low-carbon projects could increase public familiarity, which in turn may 
lead to the formation of favourable public attitudes. 
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The estimated implicit prices (WTP) for changes in the attributes' levels in the two 
geographical areas were similar as indicated by their overlapping 95% confidence 
intervals. Moreover, the estimated total welfare measures for changes from the current 
energy mix to different wind and nuclear power scenarios were statistically not different 
between the two areas69. The above findings suggest thus that the marginal values for 
the technological attributes and the total economic values for the presented low-carbon 
technologies converged between the two areas despite the different factors underlying 
respondents' preferences. 
The rapid expansion of low-carbon sources is very likely to have several energy projects 
considered in a particular area; nevertheless, given the inherently different attributes of 
low-carbon energy technologies, public support for all proposed projects cannot be 
deemed certain. Respondents in our CV study (second part of case study 1) were 
faced with this situation when they were asked to express their preferences and WTP 
values for on-shore wind, biomass and nuclear power as alternative energy scenarios to 
be developed. Exploring their WTP determinants for each alternative scenario, our 
analysis (see chapter 6) suggests that the type of available information on each source 
was the only common determinant across all three WTP values and that preferences for 
separate low-carbon technologies were less likely to be uniform. All the technologies 
that could make up a low-carbon mix were not perceived as equivalent by the public 
who would prefer a move towards wind power and biomass over the status-quo, 
whereas it would prefer the current electricity mix over a possible expansion of nuclear 
power. 
Specifically, WTP for on-shore wind power was affected by a variety of factors such as 
demographics (higher income households were willing to pay more and older 
individuals were willing to pay less for wind power), familiarity (more familiar 
respondents with off-shore wind power were willing to pay less for having their 
electricity produced from on-shore wind power) and prior environmental beliefs about 
climate change and the role of nuclear power in climate change mitigation (both 
negatively affected WTP). Willingness to pay for biomass was positively affected by 
respondents' prior information on the energy source, negatively by prior beliefs about 
the extent of climate change impacts, negatively by respondents' age and positively by 
69  No inference about the biomass scenarios could be made as the CS values from the Scottish sample 
were statistically insignificant and could not thus be meaningfully compared to those from the English 
sample. 
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prior expectations about what could be included in a low-carbon energy mix (i.e. 
respondents that did not think of particular energy sources in the mix were willing to 
pay more for biomass). Finally, WTP for nuclear power decreased with prior 
expectations that a low-carbon mix would include only RES, while it increased with 
more positive prior information on the energy source and respondents' beliefs about the 
role of nuclear power in climate change mitigation. 
Overall, the results of case study 1 suggest that there can be significant differences in 
the level of public acceptability and in the factors influencing it both on a national level 
(i.e. on a country level) and on a local level (i.e. within the same population). Hence, 
public acceptability of and preferences for low-carbon technologies should not be 
treated as uniform and it should be examined separately for each proposed energy 
project. The policy implications of our findings are discussed next in section 9.2.2. 
9.2.2 Policy-related implications 
Our research findings on public acceptability of and preferences for low-carbon 
electricity generation technologies could have a number of implications on a policy 
level. Our study is one of the very few UK-based valuation studies on energy 
preferences, and one of the very few studies to measure preferences for biomass and 
nuclear power in the UK and worldwide. Thus, it offers useful information on UK 
preferences on these energy sources.. 
The research arguably shows that overall there is public support in the UK for the 
expansion of low-carbon technologies to produce electricity and that the public attaches 
significant values to the environmental benefits (CO2 emissions reduction) from the use 
of these technologies70; however, public acceptability should not be expected to be 
uniform neither on the level of countries (England and Scotland) nor on the level of the 
possible sources that could make up a future low-carbon mix. Therefore, support for one 
type of low-carbon energy source among one population may not necessarily translate 
into support among another population; and local support for one type of low-carbon 
project may not necessarily translate into local support for a different type of project. 
70 An exploratory CBA for wind, biomass and nuclear scenarios also indicates that total benefits 
significantly outweigh total costs. 
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For example, our analysis indicates that wind power and biomass are more preferred 
than nuclear power and different factors shape attitudes towards these low-carbon 
sources, even within the renewable energy sources. Moreover, similar factors affect 
WTP and preferences for wind and nuclear power, but in the opposite direction, which 
indicates that supporters of wind and nuclear power form two distinct consumer groups. 
Hence, a separate examination of public attitudes towards specific projects and on the 
level of countries seems to be necessary in order to identify the specific technology 
attributes or impacts that are likely to play a significant role and the other factors that 
could drive or hinder public/local acceptability. In addition, marginal and aggregate 
benefits attached to the development of these sources should be elicited on a country by 
country basis in order to get accurate estimates. 
In terms of technology characteristics, location, carbon benefits and land requirements 
are likely to be main acceptability drivers. Specifically, this research suggests that the 
location of future low-carbon projects remains an important barrier to future 
developments, as also found in previous literature where public opposition of wind 
farms and nuclear stations was at least initially driven by proximity to residential areas 
(e.g. Wolsink 2007; Bishop and Miller 2007; Ladenburg and Dubgaard 2007). 
Moreover, it suggest that the public is concerned with the possible safety and health 
considerations of renewable energy sources as well, not only of nuclear power, which 
could play an important role in public acceptability. Distant locations for RES are thus 
preferred on the basis of reduced health and safety risks as well, and not only for their 
reduced visual disamenities, contrary to previous literature (e.g. Meyerhoff, Ohl and 
Hartje 2010; Gee and Burkhard 2010; Swofford and Slattery 2010). Hence, future 
engagement with possible 'host' populations should focus on clarifying any safety and 
health concerns. 
Furthermore, as CO2 reductions were found to be important preference drivers, the 
carbon benefits of wind, biomass and nuclear power should also be emphasized. In 
addition, policy-makers should also pay attention to the perceived effects of land 
requirements associated with the development of low-carbon technologies. As low-
carbon sources become more widespread and will need to occupy larger areas of land, 
public opposition may increase as the public becomes more concerned about land use 
changes and competition with agricultural land. Finally, although biodiversity impacts 
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can influence preferences for a generic low-carbon mix, once the particular energy 
sources are identified, they become insignificant attitudes' determinants, as the 
previously mentioned technology impacts become more important. 
This research also indicates that prior familiarity with low-carbon technologies can 
greatly influence public acceptability. Familiarity includes not only publicly available 
information but also direct experience with the technologies. Longer exposure to wind 
farms for example can increase public support for future wind projects (e.g. our Scottish 
sample) which underlines the need for more engagement of the public with low-carbon 
technologies. Moreover, more knowledge of low-carbon sources can increase their 
acceptability and the type of information (positive or negative) can influence attitudes. 
The latter implies that depending whether mostly positive or negative information 
reaches the public, they are likely to form their attitudes accordingly. 
At the same time though, there seems to be a limit beyond which additional information 
may not have any effect on attitudes and this was observed among our highly 
knowledgeable Scottish sample. In addition, it should be noted that informational efforts 
should not only relate to the merits of low-carbon technologies but also to a presentation 
of the phenomenon of climate change and its possible national and international 
impacts. Considering that a significant number of respondents in this research thought 
that the significance of climate change has been exaggerated and thus were not willing 
to support the expansion of low-carbon electricity, it becomes evident that there is scope 
for educating the public with respect to this issue as well. Overall, individual 
preferences can be formed by the available information and in the case of complex 
goods, like energy, there seems to be potential in promoting public familiarity and 
engagement with low-carbon energy sources. 
9.3 Case study 2: Low-Carbon Fuels for Transport 
9.3.1 Policy-related findings 
The first part of this case study explored consumer acceptability of and demand for 
bioethanol blends, namely petrol-ethanol low and high blends (E10, E85) and diesel-
ethanol blends (E-Diesel) with the use of two separate choice experiments. Overall, the 
results presented in chapter 7 indicate that public acceptability of these blends is 
significant as consumers preferred to refuel their vehicles with bioethanol over petrol or 
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diesel. Similarly to previous literature, the public perceived the functional 
characteristics of the blends as important purchase determinants and in particular, 
individuals were more likely to choose the bioethanol blends with increasing range on 
full tank (for E10, E85), refuelling stations availability (for E-Diesel) and engine power 
(for E10, E85). Considering that bioethanol is promoted for its environmental 
advantages over fossil fuel based petrol and diesel, the weak effect of GHG emissions 
reduction on preferences for the blends is quite surprising (specifically, GHG emissions 
significantly but modestly (at 10% level) affected only preferences for E 10 and E85); 
however, it agrees with the mixed results of the AFV literature about the role of 
environmental attributes in purchase intentions (Martin et al. 2009; Potoglou and 
Kanaroglou 2007; Dagsvik and Liu 2005; Ewing and Sarigollu 1998). An important 
finding of this research in terms of the role of fuel attributes on preferences, is the 
significant effect of reductions in health-related air pollutants; consumers valued these 
reductions highly for all blends (E10, E85, E-Diesel) which suggests that individuals are 
perhaps more interested in the health than the environmental impacts of alternative 
fuels. Given that this attribute has not been explored before in the valuation literature, it 
offers a new perspective on the potential role of specific fuel attributes. Finally, 
consistent with consumer theory, higher fuel prices negatively affected preferences. 
In addition to the effect of fuel attributes on consumer preferences, other factors were 
also explored. Our results show that males were less likely to choose any of the ethanol 
blends, that positive information on biofuels increased acceptability and that those that 
believed in the environmental impacts of passenger cars were more likely to prefer the 
blends. Interestingly, more perceived knowledge of biofuels negatively affected 
preferences, as was a higher level of education. Respondents in our survey could be 
characterized as fairly familiar with a range of alternative fuels and fairly 
knowledgeable of biofuels. Over two-thirds stated having some knowledge of biofuels, 
but only 6% had a lot of knowledge. Their main sources of information were 
newspapers/magazines, television programmes and the radio and the type of 
information they had access to was almost equally divided between positive, negative 
and balanced information on biofuels. The negative effect of increased knowledge does 
not agree with expectations or previous literature where increased familiarity with the 
environmental good results in increased acceptability (Ladenburg 2009; McCollum and 
Boyle 2005; Cameron and Englin 1997). A possible explanation could be that more 
knowledgeable and higher educated individuals have had access to diverse material on 
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the advantages and disadvantages of biofuels which made them more sceptical about 
their use. The policy implications of this finding in terms of future communication 
strategies is discussed later in section 9.3.2. 
This research also revealed that among possible consumers of petrol-ethanol blends 
there are some distinct groups, namely individuals who have strong preferences for 
either El 0 or E85. These individuals, termed 'non-traders' in this research, always 
chose either E10 or E85 and were willing to purchase these fuels independent of the 
possible restrictions these may impose on driving autonomy or refueling availability. 
Our analysis indicates that these individuals were different from the rest of the sample 
in terms of demographics (they were significantly older, had fewer children, were 
pensioners), car usage (significantly lower annual mileage and frequency of car use), 
prior information (mostly positive information on biofuels), environmental attitudes and 
interest in alternative fuels. The policy implications of this finding are discussed in 
section 9.3.2 and the treatment of these observations in the analysis of choice 
experiment data is presented in the methodological findings (section 9.4). 
The second part of this case study (see chapter 8) explored business awareness of and 
attitudes towards bioethanol fuel and flex-fuel vehicles (i.e. vehicles that run on both 
petrol and bioethanol). Participating European organizations had small fleets (1-5 
vehicles) that consisted mostly of cars that were used for the transportation of 
individuals (e.g. taxi companies). The majority of participating fleet managers were 
adequately knowledgeable of bioethanol, which is consistent with previous literature 
that emphasizes the role of fleet managers as information disseminators (Nesbitt and 
Sperling 1998), and had acquired their information mainly from vehicle manufacturers, 
workshops and the media. 
Our sample of fleet managers had significant experience with ethanol vehicles and fuel 
as the majority of organizations had FFVs for at least one year and 90% of fleet 
managers had driven an FFV themselves. The overall experience with FFVs was 
positive at the time of the survey; FFVs were perceived as having good environmental 
and vehicle performance, which agrees with previous surveys that reported no 
significant differences in the complaints received about AFVs and gasoline vehicles. On 
the other hand, the main perceived weaknesses of FFVs related to their capital and 
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operating cost, service intervals, refueling and fuel range, while bioethanol fuel cost was 
given the worst rating compared to conventional vehicles. 
The presence of an experienced sample of fleet managers, as opposed to previous 
empirical work that examined mostly attitudes towards hypothetical future acquisitions 
of AFVs, allowed us to explore the potential drivers and barriers of a bioethanol market 
in Europe, as perceived by businesses. Our results indicate that length of experience 
with the vehicles, lower CO2 emissions, improved vehicle start properties, vehicle use 
by employees and the type of available bioethanol information (positive or negative), 
significantly and positively influences the overall evaluation of the vehicles. 
This research also suggested that 30% of participating organizations were willing to 
purchase more FFVs in the future. Specifically, organizations that view future 
bioethanol prices as one of the most important decision determinants were less likely to 
replace more of their conventional fleet vehicles with ethanol vehicles, while those that 
were more interested in future fuel availability were more likely to purchase more FFVs 
in the future, probably due to their expectations of improved ethanol refuelling 
infrastructure. Moreover, improved FFVs environmental performance and concerns 
about the safety of bioethanol were likely to affect positively and negatively 
respectively future purchase decisions. 
9.3.2 Policy-related implications 
Our research findings on consumer preferences for and business attitudes towards 
bioethanol could have a number of implications on a policy level. Firstly, the overall 
support for both bioethanol blends shows that, if available, the public is likely to refuel 
their vehicles with both low and high petrol-ethanol blends or diesel-ethanol blends, i.e. 
there is potentially a significant market. Moreover, the strong preference observed for 
E10 or E85 by some consumers also indicates that the availability of both blends in the 
market would be required in order to meet diversified consumer demand. Furthermore, 
the positive perceptions of fleet managers are likely to be translated in further use of 
bioethanol and FFVs in the future. 
Both consumer and business purchase intentions are likely to be motivated or hindered 
by similar factors with fuel supply availability, fuel prices and engine performance 
being particularly important. On the other hand, the environmental benefits of 
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bioethanol are more likely to act as drivers behind business future vehicle acquisitions 
than consumer fuel purchases. In particular, the functional characteristics of bioethanol 
are expected to influence consumer choices more; hence, attention should be paid in 
providing a dense fuel supply network that would allow the frequent refueling required 
in the case of E85 especially (i.e. due to its low driving range); and El° and E85 could 
be promoted on the basis of their increased engine power which was found to 
significantly affect preferences. At the same time, promoting bioethanol within 
legislation and providing cost reduction incentives could help increase its use among 
fleets. 
An important implication of this research is that public acceptability of bioethanol may 
increase by appealing to the low-carbon benefits that directly apply to the consumer 
such as improved personal health (Walker 1995). The significant effect of reductions in 
health-related air pollutants on preferences indicates that this property of bioethanol 
should be emphasized more when promoting the fuel. 
Our research also indicates that possible consumers of bioethanol blends are not a 
homogeneous group; on the contrary, there are distinct groups among them, with 
different demographic and other characteristics. There are individuals who have strong 
preferences for low or high blends motivated by a combination of their strong 
environmental attitudes and household characteristics; these individuals are likely to be 
willing to use the low or high blends independent of any limitations these fuels might 
impose (i.e. restricted driving range or higher fuel price). And there are individuals, who 
arguably can be described as the 'average' consumer who is more likely to trade-off 
between the blends attribute and choose to refuel his/her car with either blend or petrol 
depending on his/her driving routine and car needs. Both of these consumer groups 
could play an important role in the development of bioethanol market, as the former 
group could potentially act as 'early adopters' of the low-carbon fuel and the latter 
group as the drive for the larger growth of the fuel market. An implication of this 
finding relates to future public communication strategies on bioethanol, which may need 
to be diversified in order to reach each group more effectively. 
On a further note, our finding that more knowledgeable and educated consumers were 
less likely to choose any of the bioethanol blends, could also have important 
implications for future communication strategies. This finding, which is in contrast with 
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the positive effect of prior knowledge on preferences for power generation technologies 
and with previous literature, suggests that higher knowledge (and ability to process 
available information) results in negative attitudes. Biofuels have arguably been 
subjected to a continuous scientific and sometimes complex debate on their widely 
differing economic, social and environmental merits and impacts. The impacts relate for 
example to GHG emissions along the biofuel production chain and whether biofuels are 
truly carbon-neutral; to the efficiency and cost of the available fuel process 
technologies; and to the associated land use changes from the cultivation of biofuel 
crops on a national and international level. Mass media very often present success or 
failure stories on biofuels and environmental organizations seem to have unclear 
attitudes towards biofuels. It is thus argued that the available information may have 
caused some degree of public confusion and to the more information one becomes 
exposed, the more sceptical about biofuels he/she becomes. 
Therefore, it is suggested that future communication campaigns should address this 
confusion by for example presenting clear and evidence-based arguments on both sides 
of the debate that will aim to clarify any conflicting information on biofuels. At the 
same time, this finding may also imply that more knowledgeable consumers should be 
targeted separately with additional information that may help change their attitudes. On 
a related note, the significant effect of previous experience with FFVs on future fleet 
vehicle decisions indicates that communication strategies targeted at organizations 
should aim to promote familiarity with FFV technology, probably in the form of 'test' 
fleets, and to clarify any perceived safety concerns over the fuel. 
9.4 Methodological findings and implications 
This thesis explored, alongside the policy questions, a number of methodological issues 
pertaining to the application of stated preference methods. These were: (i) the effect of 
using technology labels on preferences and WTP values; (ii) the validity of preference 
determinants and welfare measures elicited using the CE and CV methods; and (iii) the 
identification and treatment of choice irrationalities in choice experiments. 
9.4.1 The effect of technology labels on preferences and WTP values 
Our research investigated whether the identification of specific energy sources (wind, 
biomass and nuclear power) as choice alternatives would lead to different estimation 
results compared to those obtained from generic low-carbon alternatives (see chapter 
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5). Our analysis indicates that the use of labelled alternatives can lead to significantly 
different attributes coefficients, and thus different preferences for wind, biomass and 
nuclear characteristics compared to preferences for the characteristics of generic low-
carbon options. In other words, respondents' preferences may be different when faced 
with specific energy sources than with a generic low-carbon mix. Moreover, the public 
seemed to base their choices in the labelled CE more on their preferred technology 
name rather than its attributes, as some attributes (such as biodiversity impacts) were 
insignificant choice determinants, whereas in the generic CE all attributes were highly 
significant. In terms of WTP values for changes in the attributes' levels, these were 
similar for the attributes 'distance from home' and 'reduction in carbon emissions', 
despite the differences in the parameters vectors. This finding implies that respondents 
had strong preferences regarding the location and the reduction in CO2 emissions, which 
were independent of the nature of the energy source, and agrees with previous research 
(Blarney et al. 2000; Huybers 2004) where implicit prices for some attributes were 
significantly different and for others not. Finally, the total economic values the public 
attaches to the environmental benefits of different energy scenarios were not statistically 
different across the labelled and generic CE. This finding suggests that the inclusion of 
labels may have simply redistributed the source of utility from the attributes' WTP 
values to the value of the technology label, while the overall low-carbon benefits 
remained unchanged independent of whether consumers were aware of the specific 
energy sources in the low-carbon mix or not. 
The findings from our investigation of labeling effects in choice experiments suggest 
thus that labelled alternatives should be employed in studies that value goods with 
strong associations and the additional value of the labels (and their associations) is 
important to be captured, whereas generic alternatives should be employed when the 
role and implied ranking of policy attributes is of interest. At the same time, the 
equivalence of overall welfare estimates implies that alternative-specific and generic 
CEs can measure similar levels of benefits and therefore the decision whether to use a 
labelled or a generic CE will depend on other issues such as the estimation of 
alternative-specific coefficients, approximation of actual market conditions, calculation 
of aggregate shares over alternatives etc. 
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9.4.2 Validity of preference determinants and welfare measures using the CE and 
CV methods 
This research compared the total economic values attached to the environmental 
benefits from the production of electricity by wind power, biomass or nuclear power 
that were elicited from a CV study and a labelled CE study. Our comparison (see 
chapter 6) indicates that, consistent with previous valuation literature, the CV welfare 
measures for the presented wind and biomass energy scenarios were significantly lower 
and different from the CE welfare measures for the same energy scenarios. Specifically, 
respondents were willing to pay annually for the wind scenario £136.93 in the CV 
survey and £299.09 in the CE survey and for the biomass scenario respondents were 
willing to pay annually £134.76 in the CV and £260.42 in the CE survey. On the other 
hand, the CV and CE welfare measures were similar for the same nuclear power 
scenario (their 95% confidence intervals overlapped). 
In addition, preference determinants in both the CV and CE studies were fairly similar, 
offering support to the theoretical and expectation-based validity of these SP studies. 
Both methods indicate that prior information on and experience with energy 
technologies could play an important role in public acceptability of low-carbon sources, 
together with environmental beliefs about the severity of climate change, the role of 
nuclear power in tackling climate change and the scope of changes in individual 
behaviour as a way to mitigate climate change. 
The observed significantly different welfare estimates for the alternative energy 
scenarios elicited using the CV and CE method suggest thus that the total economic 
value attached to the arising environmental benefits is not equal to the sum of its 
different components (i.e. technology attributes or impacts). In other words, although 
choice experiments can estimate total economic values based on the assumption that the 
value of the whole is equal to the sum of the parts, our results possibly indicate that in 
this case study the total value may have been affected by attributes or associations that 
were not included in the CE (Hanley et al. 1998) and were also not satisfactorily 
captured by the CE alternative-specific constant. The non equivalent wind and biomass 
welfare measures do not offer support for the convergent validity of the CV and CE 
methods for these energy sources. 
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9.4.3 Identification and treatment of choice irrationalities in choice experiments 
The data of our consumer survey on E10, E85 blends (as explained in chapter 7) 
revealed the presence of a significant number of individuals that always chose the same 
fuel option independent of the attributes' levels (which were not always favourable to 
the consumer such as the very low driving range of E85). Specifically, 43% of 
respondents chose the same fuel option in all choice cards with about 10% of them 
always preferring E85 and about 19% always preferring El0 over petrol, while 15% 
chose the petrol fuel. An analysis of their main characteristics showed that these non-
traders were significantly different from traders in terms of demographics, car usage, 
knowledge and environmental attitudes. Moreover, those that always chose E85 were 
significantly lower educated, had mostly positive information and showed a stronger 
interest in alternative fuels compared to traders; those that always chose El0 were 
significantly more educated, had mostly positive information on biofuels and more had 
donated to environmental organizations compared to traders, while at the same time 
from the non-trading groups, El0 non-traders used their car more often and had the 
smallest number of pensioners; those that always chose petrol had significantly more 
negative information on biofuels, a stronger interest in alternative fuels and more 
believed that climate change has been exaggerated, compared to traders. 
Following the identification of El0 and E85 non-traders, we explored their effect on 
preference estimation. Their inclusion in the dataset resulted in a weak singificance of 
most fuel attributes as choice determinats and an overall low model fit. As there was 
arguably evidence that the choices of these individuals were driven by characteristics 
that potentially would not apply to the 'average' consumer (e.g. very low annual car 
mileage in an area (Somerset County) where the public transport network is not 
extensive), we decided to remove E85 non-traders from the dataset. E85 non-traders in 
particular seemed to form a distinct group consisting mostly of pensioners with low car 
usage and strong environmental attitudes. Our subsequent econometric analysis showed 
a stronger signficance of most fuel attributes on preferences (driving range, GHG 
emissions, health impacts and fuel price), together with a significant effect of prior 
information of biofuels and environmental beliefs on the preferences of 'average' 
consumers. 
The presence of choice inconsistencies behind the negative and significant coefficient 
for the attribute 'driving range' was explored in the E-Diesel CE. Specifically, using the 
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cut-offs approach, we elicited respondents acceptable levels for 'range' and fuel price' 
before the CE. Choices that violated the stated maximum fuel price or minimum driving 
range they deemed acceptable, were recoded as choosing the baseline diesel option. 
Econometric analysis showed that accounting for violations in the 'range' attribute did 
not improve model fit neither in terms of attributes' significance nor overall. On the 
other hand, accounting for violations in the 'fuel price' attribute improved data fit with 
the parameter for 'range' becoming insignificant and the rest of attributes and choice 
determinants being significant. The results suggest that editing inconsistent choices with 
respect to fuel price may help reveal consistent preferences where mileage is not an 
important fuel attribute. 
Hence, our investigation of choice 'irrationalities' in choice experiments indicates that 
stated preference applications may benefit from the further exploration of this type of 
choices in order to establish whether they are the result of 'true' preferences (e.g. the 
result of respondent's characteristics and how they relate to the valued good) or whether 
they are attributed to the SP study design, respondent's confusion or fatigue. In addition, 
our exploratory use of the cut-offs approach suggests that there is scope in including 
qualitative questions before and after a CE task in order to validate respondents' 
choices, especially in self-administered surveys where the researcher has less control of 
participants' choice and valuation process. 
9.5 Limitations and future research 
The research contained in this thesis makes a number of valuable contributions to the 
existing literature on acceptability of and preferences for low-carbon technologies and 
fuels and to the literature on the methodology of SP methods. However, a number of 
caveats should be noted. Moreover, these caveats can act as suggestions for future 
research, together with additional suggestions made also below for future empirical 
work. 
9.5.1 Case study 1: Low-Carbon Technologies for Electricity Generation 
Limitations 
Two overall limitations of this case study are firstly that our samples included only 
respondents in SE England and Scotland and therefore lacks representation from the 
Welsh population and other areas in England; and secondly, that our SE England sample 
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was an urban sample rather than a rural sample where it is more likely for large-scale 
low-carbon projects to take place. Moreover, the samples' demographics were different 
to those of the target population and weights were applied to account for income 
differences. Therefore, the estimated WTP and total economic values should be treated 
as indicative. Larger and more representative samples would allow the derivation of 
more accurate marginal and aggregate benefits values that could then be used in cost-
benefit analysis of different wind, biomass and nuclear power scenarios to inform 
policy-making. 
Moreover, the sample sizes of the English and Scottish studies were probably not large 
enough to estimate alternative-specific models that would properly capture the effect of 
each technology attribute separately for wind power, biomass and nuclear power. A 
larger sample size would possibly allow for this investigation which could provide 
useful policy insights as to which specific characteristics or impacts affect public 
acceptability of each technology. 
Finally, it should be noted that the alternative wind and nuclear scenarios selected to 
estimate the total economic value attached to the associated environmental benefits 
employed in some cases attribute levels outside the CE ranges; hence, this should be 
considered as a caveat in the estimation of the associated compensating surplus values 
and these values should be treated with caution. 
Future research  
Firstly, a further examination of the safety and health concerns, in the form of additional 
attributes in the CE task, would offer useful policy-related information on how public 
preferences are affected by these concerns and on the values that the public attaches to 
changes in the safety and health impacts of wind power, biomass and nuclear power. 
Considering the significant effect of prior knowledge and type of available information 
on preferences found consistently in this research, it would be useful for future research 
to investigate the effect of detailed energy-related information (for example from 
interested agents and parties involved in power generation such as scientists, the 
government, companies and environmental NGOs) on public preferences and WTP 
values. 
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Finally, an interesting avenue for future work would be to examine the effect of the time 
aspect of energy scenarios, i.e. how information on the timing of climate change 
mitigation benefits would influence preferences and stated WTP values for the 
implementation of the low-carbon scenarios. 
9.5.2 Case study 2: Low-Carbon Fuels for Transport 
Limitations  
An overall limitation of this case study is that the consumer study was administered to a 
specific area in the UK (Somerset County) and the business study to a small sample of 
fleet managers. For policy purposes, it would be preferable to obtain a larger sample of 
UK residents and of fleet managers that would allow the estimation of representative 
marginal and aggregate environmental benefits to the UK of the use of bioethanol 
blends and the further analysis of perceived bioethanol drivers and barriers. 
Moreover, the changing market fuel prices during the consumer survey administration, 
although partially captured via adjustments in the fuel price vector, dictate us to see 
estimated WTP figures as indicative of trends rather than accurate estimates of marginal 
values. 
Furthermore, the presence of many non-trading individuals in the petrol-ethanol CE 
(and the not so large sample) did not allow us to fully capture the factors affecting 
preferences for El 0 and E85 separately (with the use of an alternative-specific model), 
which could be of interest in policy terms in order to estimate demand for each of these 
blends separately. 
In addition, although the attributes in both bioethanol blends CEs had realistic levels, a 
larger number of levels would allow a better analysis of trade-offs between attributes 
and levels (however, it should be noted that this would considerably increase the CE 
design requirements). 
Future research  
From a policy perspective, it would be interesting for future work to investigate 
consumer preferences and WTP to purchase ethanol FFVs as well; this would help 
obtain a more 'complete' picture about consumer decisions with the first stage being the 
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purchase of an FFV and the second stage being the choice between the low and high 
ethanol blends. 
Future studies should also aim to include and value additional impacts/attributes of 
bioethanol that relate to the 'food versus fuel' debate. These attributes could explore 
issues of equity in terms of burden sharing for the production of biofuels in developed 
and developing countries, land use change, the role of genetically-modified crops in 
biofuels production and the implementation of sustainability standards in the production 
process. 
Future work on the effect of detailed information on biofuels on public preferences 
would also offer additional insight into our finding that more knowledge of biofuels 
leads to negative attitudes towards them. As the effect of information is a recurring 
finding in this thesis, more work on this issue is warranted. 
Future studies should also aim to elicit the perceptions of European organizations that 
do not have FFVs and compare them with the perceptions of organizations that already 
have FFVs in their fleets in order to further examine the factors likely to affect future 
purchase decisions. 
It would also be interesting to explore organizations' willingness to pay a premium to 
acquire ethanol vehicles and to use bioethanol fuel blends in order to obtain estimates 
about the total economic values organizations attach to the benefits of bioethanol. 
Finally, the public acceptability of and business attitudes towards other types of ethanol-
fuelled vehicles should be assessed, such as public transport vehicles (e.g. buses) and 
truck companies, together with their role in the growth of the bioethanol market. This 
type of empirical work would allow the full investigation of the perceived drivers and 
barriers on the demand side for a bioethanol market. 
9.5.3 Methodological questions 
Limitations 
Firstly, the fairly vague description of the 'local biodiversity' attribute may be 
responsible for the non-significant differences in the coefficient of this attribute in the 
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labelled and unlabelled CE comparison (see chapter 5); although this description was 
selected in order to be common across the energy sources, it is recognized that more 
detailed information on the type of fauna and flora impacts may have shifted 
respondents' attention to this attribute; however, this needs to be empirically tested. 
Secondly, the use of wider attribute ranges in the labelled and unlabelled CEs (see 
chapter 5) would allow the comparison of a larger number of alternative low-carbon 
scenarios and their associated welfare measures between the two treatments. 
Moreover, the non-overlapping confidence intervals approach used in this research to 
test for differences between WTP and CS values is considered a conservative test and 
therefore the use of the Poe, Severance-Lossin and Welsh (1994) test is proposed for 
our hypotheses testing. The use of this test will offer more insight into the existence or 
not of differences between WTP and CS values. 
In addition, the use of the dichotomous choice WTP format, instead of the payment card 
format (see chapter 6), would permit a more thorough comparison between the CV and 
CE estimated total economic values since the CV DC format shares the same random 
utility choice framework as the CE. 
Finally, our findings about the use of the cut-offs approach to account for inconsistent 
choices should be viewed as fairly exploratory as the cut-offs questions did not apply to 
the whole sample (see chapter 7). 
Future work 
Firstly, as our study is only the third within the environmental valuation literature 
conducting detailed comparison tests using separate labelled and generic CEs, more 
valuation case studies are essential comparing the effects of labels before conclusive 
results can be derived. 
Furthermore, in this thesis we have employed in the CE and CV studies the most 
important and familiar characteristics of the selected low-carbon technologies; however 
as a result of the multidimensional nature of power generation, future work aiming to 
present a more detailed scenario capturing additional energy impacts would offer useful 
information on public attitudes and values. 
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Future work should also aim to test for scoping effects in order to enhance the validity 
of our CV study, where WTP values for different fractions (percentages) of total 
electricity produced from wind, biomass or nuclear power could be elicited. 
Future work on stated preference applications using sample selection models to account 
for preference uncertainty would be useful in order to further explore the potential of 
these models in studying the divergence between hypothetical and actual WTP values. 
Finally, our research underlines the need for more ex-ante and ex-post qualitative 
questions that could identify choice inconsistencies and approaches to account for and 
correct individual answers to self-administered surveys. 
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APPENDIX Al: FOCUS GROUP STUDY ON LOW-CARBON ENERGY 
SOURCES FOR POWER GENERATION 
Summary 
This Appendix presents the results of a series of focus groups (FGs) conducted in 
London in June 2007. The aim of the focus groups was to explore public perceptions of 
a number of low-carbon energy options to produce electricity in the UK, namely wind 
power, biomass and nuclear power, to inform the design of the core choice experiment 
study on public acceptability of and preferences for low-carbon energy options in the 
UK and to assess the effect of different types of information on public understanding. 
The results of the focus groups show that most participants were familiar with wind 
power and nuclear power, while they were less or no familiar with the use of biomass as 
an energy option. Moreover, the support for nuclear power, as an energy option, 
increased with age, while the support for wind power decreased with age. With respect 
to the effect of information on public understanding, the majority of participants 
considered scientific facts as the most reliable information source, while the media and 
environmental and governmental organizations were largely ignored. 
A1.1 Aims and objectives 
The focus group study has a number of broad and specific objectives. Specifically, the 
broad objectives are to explore (i) public understanding and perceptions of low-carbon 
energy technologies in general and of wind power, biomass and nuclear power in 
particular; and (ii) inform the design of the core choice experiment study on public 
acceptability of and preferences for low-carbon energy options in the UK. The specific 
objectives of the study are to explore (i) the effect of technical (technology description), 
environmental (environmental impacts) and health information (human health impacts) 
on public understanding and perceptions of wind power, biomass and nuclear power; 
and (ii) to test the choice experiment task, i.e. description of valuation scenario, energy 
alternatives, attributes and their levels. 
A1.2 Description of FG study 
A1.2.1 Recruitment 
The focus group study consisted of two focus groups (FG1 and FG2). Participants for 
FG1 were recruited in the area around South Kensington Tube Station, by distributing 
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leaflets that invited individuals for a discussion on energy issues at Imperial College 
London. During the recruitment process, potential participants were briefly told that the 
purpose of the discussion group was to discuss energy issues and were offered a £25 
incentive payment for their time. If asked for more information, the recruiter provided 
potential participants with some more details about the focus group, namely that the 
purpose of the focus group was to discuss different issues relating to energy and 
electricity generation. Potential participants were not provided with more information, 
in order to avoid over representation of individuals that were very knowledgeable or had 
a strong interest in energy issues and technologies. In total ten individuals attended 
FG1, which was held in a small meeting room at Imperial College London. As there 
was not enough representation of individuals belonging to the 40+ age group among the 
participants of FG1, it was decided to recruit participants for FG2 from the local church 
in the South Kensington area (St. Augustine's Church). This recruitment strategy 
hypothesised that more people belonging to the 40+ age group would be successfully 
recruited in the local church. Participants were recruited on a volunteer basis by a 
representative of St. Augustine's Church and a donation of £20/person to St. 
Augustine's Church Fund was made for their time. In total eight individuals attended 
FG2, which was held in the parish office of St. Augustine's Church, South Kensington. 
Each focus group lasted one-and-a-half hours, which is the typical length recommended 
in the marketing literature (Malhotra 2004). The discussion was taped recorded; the 
assistant moderator took notes, while the moderator recorded brainstorming sessions on 
a flipchart. 
A1.2.2 Socio-economic profile 
The socio-economic profile of participants was quite homogeneous within each focus 
group in an effort to promote the discussion and communication among participants 
(Morgan 1998), and different across the two focus groups, in order to explore how 
views on energy options differed between different socio-economic groups. 
Ten participants attended FG1, of which four were males and six females. There was 
homogeneity in the group in terms of age, with almost all participants being between 20 
and 30 years, and one participant being between 40 and 50 years. The majority of 
participants were employed full-time, while there were also a number of students. The 
interesting aspect of FG1 is its ethnic diversity, with half of the participants being UK 
nationals and the other half coming from different countries in Europe, North and South 
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America and Asia. This diversity was also reflected in the discussion, where several 
times participants shared personal experiences with the energy sources in their home 
countries. In terms of educational background, two-thirds of respondents were educated 
at university level, while half of the participants stated an annual income below 
£20,000. 
Eight participants attended FG2, of which four were males and four females. There was 
homogeneity in the group in terms of occupation and age, where the majority of 
participants were retired and between 60 and 75 years. In terms of educational 
background, three participants stated '0 or A level' as their highest educational 
qualification, while five participants had acquired a university or higher degree 
(Diploma, Masters etc.). There was greater heterogeneity in terms of income, with 
almost half of the respondents stating an annual income under £30,000 and the rest 
stating an annual income over £40,000. 
A1.2.3 Structure of FG discussion 
The protocol of questions was identical for both focus groups, but the information 
presented to participants differed from FG1 to FG2. In particular, during FG1, 
participants were presented with information on the environmental aspects of three low-
carbon energy technologies, namely wind power, biomass and nuclear power. During 
FG2, participants were presented with information on the environmental and health 
aspects of wind power, biomass and nuclear power and were also given a description of 
the technologies. The aim of providing different types of information was to investigate 
its importance on public understanding and perceptions of wind power, biomass and 
nuclear power. Table A1.1 presents the structure of the discussion. 
Table A1.1: Structure of FG discussion 
Discussion points Questions asked 
Knowledge & familiarity with energy sources (FG1 & FG2) 
Knowledge of energy sources used to 
produce electricity and knowledge of 
renewable energy sources 
Knowledge of low-carbon energy sources 
Tan you name some sources that are used to 
generate electricity?'; Tan you name some 
renewable energy sources?' 
'Which of the above mentioned energy 
sources do you think are low-carbon?' 
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Discussion points Questions asked 
Familiarity with low-carbon energy sources 'Which of the above mentioned low-carbon 
energy sources have you heard most about?' 
Perceptions of and attitudes towards wind power, biomass and nuclear power 
(FG1 & FG2) 
Associations with wind power/ biomass/ 
nuclear power 
Views on wind power/ biomass/ nuclear 
power 
'When you hear the word "Wind Power"! 
"Biomass"! "Nuclear Power", what comes 
into mind? 
'What are your views on wind power/ 
biomass/ nuclear power?' 
Environmental information on wind power, biomass and nuclear power (FG1) 
Participants in FGI were provided with some quotes from different sources (such as 
governmental reports, environmental organizations and the media) on various environmental 
impacts of wind power, biomass and nuclear power. 
Views on the information presented 
Content of information 
Sources of information 
Perceptions of and attitudes towards wind 
power/biomass/nuclear power after the 
presentation of environmental information 
'Does this information present arguments in 
favour and against wind power/ biomass/ 
nuclear power?' 
'Would you like to see something else added 
to the information just presented?' 
'From which sources would you like to see 
information on wind power/ biomass /nuclear 
power?' 
'What do you think now about wind 
power/biomass/nuclear power?'; 'What are 
your feelings now about wind power/ 
biomass/ nuclear power?' 
Environmental, technical and health information on wind power, biomass and nuclear 
power (FG2) 
Participants in FG2 were provided with some quotes from different sources (such as 
governmental reports, environmental organizations and the media) on various environmental 
and health impacts of wind power, biomass and nuclear power, as well as a short description 
of each technology. 
Views on the information presented 
Content of information 
'Does this information present arguments in 
favour and against wind power/ biomass/ 
nuclear power?' 
'Would you like to see something else added 
to the information just presented?" 
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Discussion points Questions asked 
Sources of information 'From which sources would you like to see 
information on wind power/ biomass /nuclear 
power?' 
Perceptions of and attitudes towards wind 
power/biomass/nuclear power after the 
presentation of environmental information 
'What do you think now about wind 
power/biomass/nuclear power?'; 'What arc 
your feelings now about wind power/ 
biomass/ nuclear power?' 
Choice experiment task (FG1 & FG2) 
Participants in both FGs were provided with three choice sets, consisting of the alternatives 
Electricity from wind', 'Electricity from biomass' and 'Electricity from nuclear' and the 
baseline 'Electricity from current energy mix'. The alternatives were described in terms of the 
attributes 'Distance', 'Local biodiversity', 'Carbon emissions', 'Total land' and 'Increase in 
your electricity bill per year'. A detailed description of the attributes, their levels and the 
policy scenario was also provided. Participants were asked to carefully consider the policy 
scenario, the available options and the attributes and to choose their preferred option in each 
choice card. 
Drivers of choice of preferred alternatives 
Role of technology names 
CE attributes 
'Which alternative options did you choose in 
each card?' 
`Why did you select these options?' 
`Tell us what motivated you to choose the 
baseline option' 
'Did you pay attention to the attributes?' 
`Did you pay more attention to the attributes 
or to the names of the energy options?' 
`Did the option of nuclear power play a role 
in your choice?' 
'Did you focus on any particular attribute 
when making your choices?' 
`Were any of the characteristics/attributes 
unimportant to your choice?' 
Understanding of CE components 'What is the goal described in the policy 
scenario?' 
`Was the description of the policy scenario 
clear to you?' 
`When looking at the characteristic 
`distance', what comes into your mind?' 
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Discussion points Questions asked 
Understanding of CE components 'Is the description of the characteristics 
clear?' 
`Are the levels of each characteristic clear?' 
`How do you feel about the increase in the 
electricity bill? Would you prefer a different 
way of payment?' 
`Was any information missing about the 
options that you felt was important?' 
A variety of techniques and materials were used to promote the discussion, such as 
brainstorming, open-ended questions and information handouts. Efforts were made to 
have no individuals dominating the discussion and to encourage shy respondents to 
participate by using eye contact and by addressing them by their name (Morgan 1998). 
In general, a systematic effort was made to encourage all participants to speak and to 
share their thoughts and views on each discussion point. 
A1.3 Study findings 
The focus group study findings were analysed by examining the responses to the 
discussion points through careful and detailed review of the written notes, flipchart 
notes and audiotape. The main themes of the discussion were analysed and the 
frequency and extensiveness of comments was also assessed. 
A1.3.1 Knowledge and familiarity with energy sources (FG1 & FG2) 
At the beginning of each FG session, participants were asked to name some energy 
sources that are currently used to produce electricity in the UK. With the use of the 
brainstorming technique all participants were encouraged to name any sources they 
were aware of and their answers were written on a flipchart, so that they would be 
visible by everybody. In both focus groups, the majority of participants mentioned 
sources like wind power, solar power, nuclear power and coal, while in FG1 two 
participants mentioned also hydroelectric power and one participant mentioned biomass 
(when encouraged to think of more renewable energy sources). Participants in FG2 
mentioned also natural gas, oil, geothermal and sea or wave energy, while one 
participant also mentioned wood as a source of electricity. When prompted to explain 
further he said 'Wood for burning to create heat and electricity' and the moderator 
added that this source is also called biomass. 
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In order to explore how familiar respondents were with low-carbon energy sources, they 
were asked to indicate which of all the previously mentioned energy sources were low-
carbon. One participant in FG1 said that The ones (energy sources) that are natural are 
low-carbon, like wind or solar', a definition that found the majority of participants in 
accordance with. However, one participant felt unsure whether the term low-carbon 
included the carbon dioxide emissions produced during the manufacturing stage of the 
energy technologies, while the rest of the participants seemed clear and comfortable 
with the term low-carbon energy options. In FG1 most participants thought that nuclear 
power was a low-carbon source, whereas no participant could comment on biomass. In 
particular, when asked by the moderator whether biomass was a low-carbon source, all 
participants in FG1 replied that they had never heard of this source. The picture is 
similar in FG2 where most participants thought of all renewable energy sources and of 
nuclear power as low-carbon energy sources, while they were unsure about biomass. 
In terms of familiarity with different energy sources, both groups mentioned wind (wind 
farms), solar (Panels on roof'), nuclear, coal and natural gas as the sources they had 
heard of the most, while in FG1 participants also mentioned hydropower. In both groups 
almost all participants had never heard of or had heard little of biomass. One participant 
in FG2 noted that `It is a lot in the press, mainly for fuels in vehicles, not for electricity 
generation', while another added that 'It must be a future source because I have seen a 
lot about energy from biomass', without however neither of them being able to 
comment further, when probed. So, it appears that there is very low awareness of 
biomass among participants, who represent different age groups, contrary to other 
renewable energy sources, like wind and solar power. 
A1.3.2 Perceptions of and attitudes towards wind power, biomass and nuclear 
power (FG1 & FG2) 
Wind Power 
We tried to elicit participants' perceptions of wind power by asking them: 'When you 
hear the word "Wind Power", what comes into mind?' 
Comments in both focus groups included: 
■ 'Green', 
■ Eco-friendly, 
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■ `Eye sore, 
■ 'Wind mills', 
■ 'Is it something that is just used in poor countries?' 
■ 'Clean' and 'Environmental' 
Moreover, we asked participants about their views on wind power as an option to 
produce electricity. An overview of the responses indicates that participants were not 
clearly in support of or against wind power, with younger participants tending to be 
more in favour of wind power (The more alternatives we have the better'), than older 
ones. However, in both groups concern was raised for the cost of building turbines ( 'Not 
particularly economical because you need a huge amount of turbines to generate any 
amount of electricity'; 'High cost design') and for weather variability, with several 
participants wondering if there is enough wind in the UK and what happens when the 
wind stops blowing: 
`Not something to depend on it really because of the weather' (Female 1) 
`We need to have back up power stations that run on fossil fuels' (Male 1) 
`True, and it is not something (wind power) that it can be applied everywhere' (Male 2) 
I had a neighbour who had a wind turbine and I asked her what happened when the 
wind stops. She replied that they use batteries' (Male 3) 
In addition, a number of participants in both groups considered wind power as un 
unreliable source for electricity generation, with one participant specifically mentioning: 
`It is an interesting idea but not a practical solution by itself' and on probing, he added: 
If we had to rely on one source of energy, it would not be wind power, maybe other 
sources like nuclear, you can use wind to increase energy efficiency but not for 
something else'. Finally, a couple of participants in FG2 expressed their strong 
opposition to wind farms, by stating that wind farms are a 'disgrace to the countryside' 
and that they would not like to have wind turbines anywhere close to their home 
because they are noisy. 
Biomass 
We tried to elicit participants' perceptions of biomass by asking them: 'When you hear 
the word "Biomass", what comes into mind?' 
Comments in both focus groups included: 
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■ `Something to do with the sea?' 
■ `Something to do with biology, like trees, plants' 
■ 'Burning' 
■ 'Composting, recycling and generation of electricity' 
■ 'Reminds me of discharges' 
■ 'Piles of plants and great volume', 
■ 'Organic' 
■ 'Food prices' 
Moreover, we asked participants about their views on biomass, as an energy option for 
electricity generation. In both focus groups the prevalent feeling was that participants 
had no knowledge of biomass and thus were unable to form an opinion about it (and its 
role as an option for electricity generation). One participant guessed that is must be 
good 'because Virgin trains are using it'; while another participant mentioned that 'It 
has been used for a while, so it must be economical to use, a very effective source of 
energy and thus an area worth of development'. Some participants were concerned 
about biomass smelling and the amount of biomass that will need to be transported, 
`because the word mass creates this image of great volume that has to be shifted'. A 
number of participants in FG1 and FG2 were also concerned about the land that biomass 
requires and in particular: 
'I remember watching a programme on TV about biomass, but I did not like it because 
it uses too much wheat' (Female 2) 
Tes, it (biomass) relies on an affluent society, takes away food to produce energy' 
(Male 2) 
`What is the land that needs to be created in order to plant all the energy crops, the 
forests that will have to be cut down?' (Female 3) 
Nuclear Power 
We tried to elicit participants' perceptions of nuclear power by asking them: 'When you 
hear the word "Nuclear Power", what comes into mind?' 
Comments in both focus groups included: 
■ 'Nuclear waste' and 'Storage of nuclear waste' 
`Reliable' 
■ 'Dangerous' 
■ 'High cost' 
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■ 'SW'afield' and 'Chernobyl ' 
■ `Safe, clean' 
■ Is it safe? ' 
■ 'Is it renewable? ' 
■ 'Terrorists' 
■ 'Many people do not want it on their doorstep' 
■ 'Increase in cancers ' 
Moreover, we asked participants about their views on nuclear power as an option to 
produce electricity. Participants' views on and attitudes towards nuclear power are very 
different in the two focus groups, with the majority of participants in FG1 being against 
nuclear power, and the majority of participants in FG2 being in favour of nuclear power 
as an option to produce electricity. So, one could suggest that younger participants were 
less likely to accept nuclear power as an energy option (which is confirmed in both 
focus groups), while older participants were less sceptical and more in support of 
nuclear power. In particular, participants in FG1 focused more on the safety aspects of 
nuclear power and associated nuclear power with the Chernobyl accident: 
`Big impact on a big territory affecting many peoples lives' (Female 3) 
`And increase in cancers' (Female 4) 
`Nuclear can produce a lot of power, but at the same time in case of accident the 
impacts are too big, nobody can do anything, you cannot really control it' (Female 3) 
And when Chernobyl happened, there was this cloud that travelled all over Europe' 
(Female 5) 
Moreover, two participants shared their experience with nuclear power in their countries 
of origin, with one participant from Asia saying that 'nuclear power causes controversy 
in my country where people protest when the government wants to build nuclear 
stations, it is like NIMBY', while another participant from Eastern Europe expressed her 
feelings about the impacts of Chernobyl and how it had affected the area. 
Finally, one participant thought that nuclear power should be considered in comparison 
with the other available sources and in particular that 'It would be interesting to 
compare the resources/amount of money spent on nuclear and on developing the other 
sources of energy, perhaps the amount of energy wasted using the other sources is too 
big and is more damaging', while another participant added that 'Nuclear is the only 
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solution to places like China and India, you cannot ask India to start using biomass, but 
at the same time these places are scrupulous about the nuclear waste', examining thus 
the use of nuclear power from an international perspective. 
On the other hand, participants in FG2 focused more on the reliability of nuclear as an 
energy option, in view of the current situation of world supplies, with one participant 
mentioning that 'Nuclear can protect us against the activities of hostile powers, like the 
Middle East, denying us access to oil', an argument about energy security that found the 
majority of participants in agreement with. Moreover, a couple of respondents 
expressed their support for nuclear power as a 'free option' or as `the cheapest of all', 
while one participant disagreed, arguing that 'the capital cost of building a nuclear 
power station is tremendous' and that 'one should take also into account the cost of 
adequate defence against terrorism'. Few participants raised any safety concerns, with 
one participant saying that If they made it (nuclear power) safer I would be in favour', 
and another participant adding that her opinion on nuclear power was very negative, as 
she had read case studies about people in the third world that used to live near nuclear 
power stations. What is also interesting in FG2 was that two participants stated that they 
had no knowledge at all of nuclear power and thus could not form an opinion about its 
role as an energy option. 
A1.3.3 Information on wind power, biomass and nuclear power 
In an effort to explore the effect of different types of information on public 
understanding of and preferences for low-carbon energy options, we presented 
participants in FG1 with information on the environmental impacts of wind power, 
biomass and nuclear power. The information presented to the group consisted of quotes 
from the media, governmental and scientific reports and environmental organizations. 
The primary purpose of the quotes was to gather and present the views of interested and 
independent parties. A secondary purpose of the quotes was to test the content of 
information and the presentation format, in order to inform the design of subsequent 
surveys on public preferences for low-carbon energy options in the UK. After the 
presentation of the information, participants were asked a number of questions 
pertaining to the content and the sources of information. In particular they were asked 
whether they considered the information to be balanced, i.e. to present arguments in 
favour and against each energy option, and how they felt about the information sources. 
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Afterwards, they were asked whether the information just presented had affected/could 
affect their views on the energy options. 
Environmental information on wind power, biomass and nuclear power (FG1)  
In general, participants felt that the information about wind power and biomass was not 
promoting enough the environmental advantages of the energy options, while the 
information on nuclear power was very much in favour and did not focus on the safety 
and health effects of the technology (this however was intentional by the researcher, as 
FG1 was presented only with the environmental impacts of the option). Participants did 
not trust sources like the media and governmental reports, but also expressed their 
distrust for environmental organizations as well, a finding that was also confirmed in 
FG2. Furthermore, participants felt that the information presented did not offer them 
enough knowledge in order to form/change their views on the energy options, since they 
felt that the quotes did not offer in depth information. On probing, the majority of 
participants suggested that they would like to see more scientific facts and statistics; as 
well the opinions of people who live close the energy options. One participant argued 
`the word "nuclear power" sounds terrible, people want to be more green and nuclear 
is not that, but this is due to the lack of facts about nuclear power'. Several participants 
considered also information on the use of wind power, biomass and nuclear power 
worldwide as important, in order to have a world perspective of their use. Finally, 
participants felt that a description of how each technology actually works and of the 
latest technological advances would be beneficial for them in order to form an opinion 
on the energy options. 
Environmental, technical and health information on wind power, biomass and nuclear 
power (FG2) 
Participants in FG2 were presented with information on the environmental and health 
impacts of wind power, biomass and nuclear power, as well as with a description of the 
technology. After the presentation of the information, almost all participants agreed that 
the quotes were useful since they showed some aspects, which were important, but 
excluded other aspects. Moreover, several participants mentioned that the information 
drew their attention to environmental issues of the options that they were not aware of 
and that they found useful to have the views from different parties on these issues. On 
probing on information that they thought was missing, participants suggested that they 
would like to see information on the technological developments of the particular 
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energy options (which was also suggested by FG1) and on the costs to consumers of 
developing each option. In addition, they considered the inclusion of some facts on 
global carbon-dioxide emissions and climate change as useful in order to understand 
what the problem of climate change is perceived as. 
The previous discussion confirms to some extent our expectations that more complete 
information, which consists of the environment, health and technological aspects of the 
energy options, could have a greater effect on public understanding of and preferences 
for low-carbon energy options. In addition, another interesting finding is that 
participants in both focus groups considered the particular presentation format as not 
very helpful. They thought that the compilation of quotes from interested and 
independent parties presenting arguments in favour and against the energy options, did 
not offer enough information. On the contrary, they considered neutral information only 
from independent sources as more useful and required more focus on quantitative facts 
and estimates for the energy options. This finding could have important implications for 
the communication strategies used to inform the public about complex environmental 
goods. In particular, it shows that the public is sceptical about different sources, such as 
governmental committees and environmental organizations, and about the information 
presented to them in the form of general statements and quotes, and that it seeks for 
more scientific information from neutral and independent sources, which are considered 
to be more valid and trustworthy. 
A1.4 Choice experiment 
The majority of participants selected wind power as their preferred alternative option to 
produce 20% of total electricity in the UK by 2020, some respondents preferred nuclear 
power, while two participants selected the current energy mix, as they could not afford 
the extra cost. When probed about their choice drivers, participants mentioned the high 
reductions in carbon emissions and the possible location of the option. Moreover, 
several respondents stated that they selected their preferred source on the basis of the 
overall advantages of the options and the fact that they had positive prior perceptions of 
the options. The latter finding probed the moderator to investigate the role of technology 
names on choices by asking participants if the option 'Electricity from nuclear' played a 
role in their choices. The majority of participants stated that the presence of a nuclear 
power option affected their choices by either considering the nuclear option and 
deciding for/against choosing it or by leading them to choose any other available option 
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except for nuclear power. Moreover, participants were further asked whether they paid 
more attention to the attributes or to the names of the energy options and most 
participants agreed that they considered both the presented characteristics/impacts and 
the name of the energy technology when making their choices. Therefore, it seems that 
the inclusion of labelled alternatives in the CE has attracted participants' attention apart 
from the characteristics of the options. 
Next, participants' level of understanding of the different choice experiment 
components was investigated with a series of questions on the policy scenario, the 
attributes and their levels. Overall, participants understood well the policy scenario and 
its goals (20% of total electricity from low-carbon sources), that the available options 
would act as alternatives to the current energy mix and only one of them would be used 
to generate 20% of total electricity. Some respondents commented on the viability of 
using only one source and not a mix of sources to generate electricity; however they 
stated that were comfortable with the one source scenario as a possible scenario for the 
UK. Regarding the attributes describing the energy options, respondents were asked 
several detailed questions on their understanding of the attributes and their levels in 
order to (i) ensure that the intended by the researcher information was communicated to 
respondents and (ii) identify any associations or omitted attributes with the options that 
respondents considered important or affected their choices. 
Overall, respondents felt that the selected attributes were sufficient in describing the 
impacts of wind power, biomass and nuclear power, although they did feel that an 
attribute conveying information on nuclear waste management would be useful. When 
asked 'When looking at the characteristic 'distance', what comes into your mind?', the 
majority of respondents thought of the visual aspect of each option, the noise of wind 
turbines and the safety issues of nuclear power stations. These replies confirmed our 
expectations and our selection of possible answers to the follow-up CE questions (that 
were not presented to FG participants). Moreover, participants seemed to understand 
quite well the attributes 'Local biodiversity' and 'Carbon emissions'; some participants 
however felt that a more detailed description of the species of local biodiversity would 
be useful and some participants were not clear that the carbon emissions reductions 
referred only to the 20% of electricity and not the total UK reduction. Therefore, the 
description of these attributes was reworded by including the explanation 'local 
diversity of species of birds, mammals, insects or plants' for the `biodiversity' attribute 
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and 'reduction in CO2 emissions that relates only to the 20% of electricity generation; 
the reduction does not refer to overall CO2 emissions' reduction in the economy, which 
will require other measures' for the 'carbon emissions' attribute. 
In terms of the employed attribute levels, the majority of participants understood the 
description of the levels and viewed the range of levels as sufficient in describing the 
different possibilities. Most importantly, participants felt that the attributes and the 
attribute levels facilitated their choices and did not pose any significant problems in 
terms of complexity and confusion. Furthermore, participants' views on the payment 
vehicle 'annual increase in your electricity bill' were explored; all participants 
considered the payment vehicle as the most appropriate and expected that any additional 
revenue would be collected via this means. Some participants questioned whether 
private companies would actually use any additional revenue as intended, however they 
did not protest against the actual payment vehicle. Concluding, participants seemed to 
be comfortable with the choice experiment task and did not consider it to be too 
complex, viewed the presented policy scenario and energy options as plausible and had 
a good level of understanding with respect to the attributes and their levels. 
A1.5 Conclusions 
Participants in our focus group study were more familiar with wind power and nuclear 
power, while they had very limited or no knowledge of biomass, as an energy source for 
electricity generation. Awareness and familiarity with the energy options did play a role 
in the acceptability and perceptions of these three energy options, while age was also a 
significant factor, with younger participants being more supportive of wind power and 
less of nuclear power, while the opposite holds for older participants. With respect to 
the effect of information, more complete information, which consists of the 
environmental, health and technological aspects of the energy options, could have a 
greater effect on public understanding of and preferences for low-carbon energy 
options. In addition, participants were sceptical about different information sources, 
such as governmental committees and environmental organizations, and about the 
information presented to them in the form of quotes from interested and independent 
parties. On the contrary, participants considered scientific information from neutral and 
independent sources more valid and trustworthy. Overall, participants viewed the 
presented choice experiment task as interesting and informative and selected their 
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preferred options on the basis of their prior views of wind power, biomass and nuclear 
power, the presented attributes and their levels. 
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APPENDIX A2: COGNITIVE INTERVIEWS STUDY ON PREFERENCES FOR 
LOW-CARBON ENERGY SOURCES FOR POWER GENERATION 
Summary 
This Appendix presents a summary of the responses to a series of cognitive interviews 
(Collins 2003) that were conducted in London between the 27th March and 4th April 
2008. The overall aim of the cognitive interviews was to assess participants' 
understanding of the contingent valuation scenario measuring public preferences for 
power generation from wind power, biomass and nuclear power and to test specific 
aspects of it. Participants to our cognitive interviews seemed to be comfortable with the 
valuation task and to understand its scope. They agreed that they did pay considerable 
attention to the possible impacts of wind power, biomass and nuclear power, with some 
impacts having a greater effect on WTP values than others, such as CO2, local 
biodiversity and total land requirements. The majority of participants considered the 
`distance from home' aspect but their attitude differed depending on the energy source, 
with participants being more alarmed about the proximity of a nuclear power station and 
a biomass station. Other associations (not included in the contingent valuation scenario) 
with wind, biomass and nuclear power that affect preferences were possible noise, 
visual and land impacts, efficiency and reliability and the possible effects of nuclear 
power on the health and safety of human beings and ecosystems. Overall, the majority 
of participants treated the presented energy scenarios as real UK policy options, both in 
terms of the percentage of total electricity to be produced and the three energy sources 
to be used, and in terms of the payment vehicle. Participants' payment certainty level 
was closely related to the energy source, with the majority of participants being more 
certain of their payment for wind and nuclear power and less certain for biomass, 
mainly due to lack of prior knowledge of biomass. 
A2.1 Aims and objectives 
The overall aim of the cognitive interviews is to assess participants' understanding of 
the contingent valuation scenario measuring public preferences for power generation 
from wind power, biomass and nuclear power. 
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The specific objectives of the interviews are to assess participants' understanding of and 
attitudes towards specific aspects of the valuation scenario and in particular: 
(i) The energy scenario under valuation and its scope (20% of total electricity to 
be produced by wind, biomass or nuclear power), 
(ii) the payment vehicle and schedule (increase in annual electricity bill), 
(iii) the particular attributes of the valuation scenario (impacts on emissions, 
biodiversity, land and distance from home), 
(iv) other associations with each energy source apart from those presented in the 
scenario, 
(v) the follow-up list of motivations for paying or not paying for each energy 
source. 
A2.2 Structure of interviews 
At the beginning of the interview individuals were presented with a booklet containing 
the contingent valuation scenario (`Suppose three scenarios being considered to 
produce 20% of total electricity by 2020. One of these scenarios will go ahead. 
Scenario 1: 20% from WIND power; Scenario 2: 20% from BIOMASS; Scenario 3: 
20% from NUCLEAR power) and questions on their demographic profile and were 
asked to spend time completing the booklet. Subsequently, participants were asked a 
series of questions on particular areas of the valuation scenario which are presented in 
Table A2.1. During the discussion, the interviewer encouraged participants to share 
their thoughts and views on each discussion point and probed them to elaborate in as 
much detail as possible on their thinking process. In addition, the order of presentation 
of the three energy valuation scenarios was alternated between participants to deal with 
possible question order effects and to that end three participants received first the wind 
power valuation scenario, three participants received first the biomass valuation 
scenario and three participants received the nuclear power scenario first. 
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Table A2.1: Structure of cognitive interviews 
Discussion points Questions asked 
Comprehension of the overall valuation task 
and of the valuation scope 
'Could you tell me in you own words, what 
you were asked to do in this survey?' 
`The 	energy 	sources 	presented 	here 	are 
considered to produce how much electricity?' 
Comprehension of the overall valuation task 
and of the valuation scope 
'To your understanding, wind, biomass and 
nuclear would all be used to produce 20% of 
electricity 	or 	are 	they 	considered 	as 
alternatives for the 20%?' 
Comprehension of the baseline scenario 
(current energy mix) and its effect on stated 
WTP values 
'If none of the low-carbon sources was used 
to produce 20% of electricity, how would our 
electricity be produced?' 
`In this box here (Current Energy Mix) we 
told you some things about the impacts of the 
current energy mix. How did you find this 
information? 
• Clear? Were the impacts described 
clearly? 
• Useful? Did you consider the impacts 
of using 	the 	current 	mix 	when 
choosing your amounts for wind, 
biomass and nuclear?' 
Value to the public of the use of wind power, 
biomass and nuclear power for producing 
20% of total electricity by 2020 
'How much would you be willing to pay 
every year for each energy option?' 
'What do you think will happen (and what 
will not happen) if 20% of electricity is 
produced from wind/biomass/nuclear power? 
For what will you be paying this amount?' 
Importance of impacts of wind 
power/biomass/nuclear power on stated WTP 
values 
'Did you consider the impacts of the energy 
source as described in this exercise?' 
'Did 	they 	influence 	your 	choice 	of the 
amount you were willing to pay?' 
`Did you consider all impacts or did you 
focus one or two particular impacts/benefits?' 
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Discussion points Questions asked 
Importance of impacts of wind 
power/biomass/nuclear power on stated WTP 
values 
'Did 	you 	think 	(a) 	only 	of the 	wind 
farm/biomass station/nuclear power station 
that could be located X miles away from your 
home 	or 	(b) 	of 	the 	use 	of 	wind 
power/biomass/nuclear 	power 	in 	UK 	in 
general?' 
Importance of impacts of wind 
power/biomass/nuclear power on stated WTP 
values 
'What did you think when we say that wind 
power would reduce CO2 emissions by 99% 
within the 20% of electricity?' 
Other associations with wind 
power/biomass/nuclear power that affected 
individual choices (not presented in the 
valuation scenario) 
'What other impacts or issues do you think 
that the use of wind/ biomass/nuclear power 
will bring, except for the ones described in 
the exercise?' 
`Did these other impacts or issues influence 
your choice?' 
Effect of the other presented valuation 
options on stated WTP values 
'Did you think about the other two alternative 
sources when choosing your WTP amount?' 
Certainty of choice of WTP amount 'How certain are you that you would actually 
pay this amount if you were asked to pay it?' 
Payment schedule 'When do you think the electricity bill will 
increase to finance these alternative energy 
sources?' 
`How often did you think you would pay this 
amount?' 
Tor how long did you think you would have 
to pay this amount?' 
Consideration of current household budget 
constraint 
'How much is your current electricity bill? 
How important was the amount you currently 
pay 	for 	electricity 	when 	choosing 	the 
maximum amount you would be willing to 
pay?' 
`Did you think of any other increases in your 
electricity bill that could happen in the future 
independent of the use of the energy sources 
we described here?' 
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Discussion points Questions asked 
Consideration of current household budget 
constraint 
Did you think about any other bills or items 
of expense that you may have to pay? Did 
you think of other things you could do with 
the money you said you would be willing to 
pay?' 
Identification of protest responses 'From the list of reasons we provided you, 
did 	any 	of these 	reasons 	describe 	your 
reasons for saying £0?' 
Identification of bias 'Would you say that the amount stated is a 
fair reflection of how much a particular 
energy scenario is worth to you, given your 
available budget? Or does your WTP reflect a 
more general desire to do the right thing, to 
contribute to a good cause, independent of 
the 	particular 	details 	of 	the 	scenario 
presented?' 
`When answering the questionnaire, did you 
think 	these 	are 	real 	scenarios 	for 	the 
generation of electricity — and that you would 
have to pay increased electricity bills- or did 
you think this was a hypothetical exercise 
that would have no impact on real decisions?' 
`How likely do you think it is that the UK 
will increase the percentage of renewables in 
electricity generation in the near future, as 
implied in the scenario presented?' 
`How realistic is the assumption that the 
additional cost of increased use of renewables 
in electricity generation will be paid for by 
consumers?' 
Effect of brief 'cheap talk' scenario 'In the questionnaire we told you that studies 
have shown that many people say that they 
would pay more for alternative energy than 
would in reality. 	Did you 	consider this 
information when choosing your maximum 
amount? How?' 
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A2.3 Recruitment 
Participants were recruited in the area around South Kensington and Gloucester Road 
tube station and from administrative staff at Imperial College London. During the 
recruitment process, potential participants were briefly told that the purpose of the 
interview (discussion) was to discuss energy issues and were offered a £25 incentive 
payment for their time. If asked for more information, the recruiter provided potential 
participants with some more details about the interviews, namely that the purpose of the 
interview was to discuss different issues relating to energy and electricity generation. 
Potential participants were not provided with more information, in order to avoid over 
representation of individuals that were very knowledgeable or had a strong interest in 
energy issues and technologies. In total nine cognitive interviews were conducted in a 
small meeting room at Imperial College London during evening hours. Each interview 
lasted approximately one hour, which is the typical length recommended in the 
marketing literature (Malhotra 2004) in order to maintain the full interest and attention 
of the participant. The discussion was tape-recorded following the written consent of 
each participant and the interviewer took notes. 
A2.4 Socio-economic profile of participants 
The socio-economic profile of participants was quite homogeneous in terms of age and 
education. Fifty-five percent of participants were between 30 and 39 years old, 30% of 
participants were between 20 and 29 years old and one participant was between 40 and 
49 years old, while the majority of participants were holders of an university degree or 
postgraduate qualification. In terms of gender, women were a clear majority with 60% 
of participants being women. In addition, one-third of participants stated an annual 
household income below £20,000 and one-third had an annual income of £20,000-
30,000, while one participant stated an annual household income of £60,000-79,999. In 
terms of employment status, all participants were either in full-time employment or self-
employed. Despite our systematic effort to recruit more people over 50 years old, this 
was not possible, leading to our participants being mostly young individuals. However, 
our previous experience with public surveys on energy issues has shown that it is 
mostly people belonging to the 25-45 years age group that tend to complete and return 
these surveys and therefore we felt that the socio-demographic profile of our 
participants was suitable for the purpose of the cognitive interviews. An interesting 
aspect of our participants' profile was the diversity in their countries of origin, with 
55% of participants being UK nationals, one-fifth coming from different countries in 
367 
Europe and two participants coming from North America and Latin America. This 
ethnic diversity was also reflected in the discussion, where several times participants 
shared personal experiences with the energy sources in their home countries adding 
cultural differences in our investigation of the determinants influencing public 
preferences. 
A2.5 Cognitive interviews findings 
The cognitive interviews findings were analysed by examining the responses to the 
discussion points through careful and detailed review of the written notes and audiotape. 
The main themes of the discussion were analysed and the frequency and extensiveness 
of comments was also assessed. 
A2.5.1 Comprehension of the overall valuation task and of the valuation scope 
Following the completion of the contingent valuation scenario, participants were asked 
to explain in their own words what they were asked to do in the survey. All participants 
seemed to be comfortable with the valuation task and to understand its scope and said 
that they were asked to pay extra on their electricity bill for having only 20% of total 
electricity produced by wind power, biomass or nuclear power. Moreover, it was clear 
among participants that the three energy sources presented alternative options and not 
elements of a future 20% energy mix. 
R1: Ry 2020, 20% of total energy would be replaced by some sort of renewable energy 
and I was asked to say which source I would prefer based on how much I would be 
willing to pay every year, there was information on these sources. It was implied that 
one of these sources would be used' 
R6: 'I was given information about different alternative energies and then asked 
whether I would prepared to put money into them, whether I would be prepared to help 
the reduction of CO2 emissions. They would be used as alternatives, 80% from coal and 
20% from one of these sources here' 
A2.5.2 Comprehension of the baseline scenario (current energy mix) and its effect 
on stated WTP values 
Participants were asked if they considered the description of the baseline scenario (20% 
would continue to be produced by the current energy mix) when making their WTP 
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choices for wind, biomass and nuclear power Only one-third of participants explicitly 
considered the information presented in the baseline scenario (R5: 'I considered it 
because I thought how clean the alternatives are compared to the current energy mix'; 
R6: The information was well presented. I considered the impacts of the current mix. I 
was comparing the total land for the current mix with the other options. It was good to 
have a baseline to refer to), while the rest said that they only skimmed through this 
information and did not refer back to it. When probed to elaborate more on the latter 
finding, some participants answered that they considered themselves knowledgeable 
enough of the current UK electricity mix and were more interested in the proposed 
alternative energy sources, while other participants said that they considered the impacts 
of the baseline scenario but this did not have a direct effect on their subsequent WTP 
values for the alternatives. As the majority of participants seemed to disregard the 
baseline scenario when making their WTP choices, it was decided to change the layout 
of the contingent valuation scenario and to present the current energy mix scenario next 
to each alternative energy scenario. 
A2.5.3 Importance of impacts of wind power/biomass/nuclear power on stated 
WTP values 
The effect of the possible impacts of each alternative option on stated WTP values was 
investigated with the aim to assess participants' understanding of the information and 
the credibility of the .valuation scenario. Three main points were investigated: (i) 
whether the impacts were taken into consideration at all; (ii) whether all or some 
impacts had an effect on individuals' choices; (iii) whether participants explicitly 
considered the 'distance from home' attribute in their valuation. 
All participants agreed that they did pay considerable attention to the possible impacts 
of wind power, biomass and nuclear power, with some impacts having a greater effect 
on WTP values than others. In particular, the contribution of each energy source to CO2 
emissions' reduction (R1: 'Carbon emissions was most significant influence since huge 
reduction compared to current mix where it says very small (marginal) reduction) and 
the effect of each source on local biodiversity were the most significant determinants of 
choice. These were followed by total land requirements of each source (R6: 'Total land 
made me think and understand peoples complaints about the source) and the annual 
cost to the consumer for the development of each source. Participants of our cognitive 
interviews rated 'distance of power station from home' as having the least effect on 
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their stated WTP amounts. One could argue that participants did not consider 'distance 
from home' in their choices since most of them were living in densely populated areas 
of London. In order to account for this, participants were encouraged to treat the energy 
scenarios as realistic options and to choose like if these scenarios were to be actually 
implemented at some point in the future. When probed, participants responded that they 
viewed the energy scenarios as likely future scenarios and treated the stated preference 
exercise as a real consumer decision. 
To explore the effect of 'distance from home' in more detail, we specifically asked 
participants whether they had considered the possibility of having a wind farm, biomass 
power station or nuclear power station at a distance of maximum 10 miles from their 
home, when stating their willingness-to-pay amounts. Or whether they were just 
thinking of wind power, biomass or nuclear power in general and wanted to express 
their preference for the energy source in general. Gaining an insight into the publicly 
acceptable distance from a power station could be quite important from a policy 
perspective as it is possible that some developments of these sources would be located 
near populated areas, where public opposition may be significant. Participants' attitudes 
towards the 'distance from home' consideration were quite diverse and were closely 
related to the energy source in question. Overall, few participants said that they were 
only expressing their preferences in general for the development of each energy source 
and did not really consider the specific scenarios of a wind farm, biomass station or 
nuclear power station. The majority of participants considered the 'distance' aspect but 
their attitude differed depending on the energy source. For example, for the case of 
wind, most participants stated that they were not affected by the distance from home, 
since they would probably not see the particular wind farm at this distance (R3: 'You 
think about the visual aspect in general, but you do not think about the 10 miles because 
probably you will not see the wind farm) or they would not mind having a wind farm 
close to their homes (R5: 'I do not mind if I can see a wind turbine, it does not affect 
me', R7: 'I did not think distance in relation to wind, but I thought about it in relation to 
nuclear. I think I would not mind having a wind farm so I did not consider it '). 
For the case of biomass and nuclear power, attitudes towards the 'distance' aspect were 
quite different compared to wind power. Several participants considered the effect of 
having a biomass power station close to their home and some expressed concern about 
the emissions that could be produced (R1: 'If it refers to landfill waste it would be great, 
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burning plants that I have seen seem dirty and inefficient, I could not imagine living 
close to one even if it was on a small scale), while others said that the existence of this 
station would not affect them (R5: At 10 miles I cannot see the biomass power 
stations). As expected, for the case of nuclear power, 'distance' played a significant 
role mostly due to safety concerns (R3: 'I personally would not live next to a nuclear 
power station and there are issues like radiation and cancer', R5: 10 miles is maybe too 
close for the nuclear power station so I did take that into consideration, R7: 'Yes I 
thought of the 10 miles and that is why I said 0 pounds R8: 'Yes, I would not want a 
station at 10 miles from home because I perceive nuclear as something dangerous'). At 
the same time, for some participants distance was not a significant determinant of 
choice, either because they had lived near a nuclear station in the past (R1:7 grew up 
close to a nuclear power station in New York, US, but I was never that frightened', 
R2: The nuclear power station did not play a role because I grew up next to one — 
Sizewell ) or because they associated distance with the possible visual impact of the 
station (R4:7 do not mind leaving near, but if wind farms or nuclear power stations 
took up the only green space in my area I would not live there. 10 miles will not affect 
me because I will not be able to see it through my window). 
A2.5.4 Other associations with wind power/biomass/nuclear power that affected 
individual choices (not presented in the valuation scenario) 
Apart from the impacts of each energy source, as described in the stated preference 
exercise, it is possible that participants' preferences were influenced by other factors or 
associations with wind power/ biomass/nuclear power which were not controlled for by 
the interviewer. In order to investigate these factors, we asked participants about other 
impacts/issues that came to mind when making their choices using an open-ended 
question format (What other impacts or issues do you think that the use of wind/ 
biomass/nuclear power will bring, except for the ones described in the exercise? ). 
For the case of wind power, some participants mentioned the possible noise and visual 
impacts of wind farms (R1:7 thought of California massive fields of turbines that are 
not used and just sit there', R5:7 wonder how much noise wind farms produce) and 
land impacts in general (R6: 'We need to use all this space for farming as well). Others 
questioned the efficiency and reliability of wind (R3: 'I do not how efficient wind is and 
what happens if there is no wind. I do not think that 20% can only be from wind, it will 
have to be from something else as well. But there must places like in the sea where you 
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could have 20% of wind') and the embodied emissions from construction (R2: 'Energy 
that goes into making the w!nd farm). 
For the case of biomass, participants considered a variety of issues in more detail such 
as the possible land effects, emissions from burning biomass and ecosystem impacts. 
They commented on the amount of land required for energy crops (R7: 'A lot of space 
which will not be available for other uses and possible landscape changes') and on the 
CO2 emissions produced when burning and transporting biomass (R6: 'Using waste and 
landfill gas feels very good because of the big waste problem. At the same time burning 
waste could have environmental problems but maybe they filter it'; R4: `Use more 
chemical to produce biomass, process of biomass, transportation and thus more 
pollution and fossil fuels) Moreover, some participants questioned the effect of biomass 
on biodiversity (R8: 'I was thinking of animals that could be displaced). 
Finally, for the case of nuclear power issues relating to safety and the possible effects of 
nuclear power on the health and safety of human beings and ecosystems were mostly 
considered by participants (R5: 'How safe it would be, I heard cases of nuclear power 
stations affecting local biodiversity like fishes etc. R6: 'Safety and health and 
radiation, things that could damage our health profoundly, what will happen if the 
nuclear reactor explodes. Also I think that possible leakages are not being made 
public', R8: 'Safety, Chernobyl and I thought more of people and nature). A couple of 
participants commented also on the cost of building nuclear power stations (R1: 'I think 
that nuclear is providing electricity centrally to the grid, whereas wind farms are more 
of a local thing. I feel that with wind farms it would be good and safer to have them 
locally and it seems like a totally controlled thing that affects the local community, 
whereas with nuclear power is probably a major investor who will not care about the 
community) and the cost associated with nuclear waste management (R3: 'I consider 
nuclear power as very efficient but somebody has to clean n afterwards and this is the 
hidden cost which I do not know whether it should be paid for by the consumer). 
A2.5.5 Payment schedule, budget constraint and payment certainty 
Participants' perceptions of the payment schedule were explored in order to assess their 
understanding of and attitudes towards the payment obligation. The payment vehicle 
(increase in electricity bill) was not tested in detail as this had been tested in the Focus 
Group study (Appendix Al). Overall, participants were comfortable with the selected 
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payment vehicle and understood that the amounts presented in the payment card 
represented annual increases in their current electricity bill. Moreover, when asked 
about the perceived start of payment, one-fifth of participants thought that they would 
start paying with their next electricity bill, two-fifths answered sometime in the future 
(but before 2020) and the rest of participants said that they did not strongly consider this 
aspect of the scenario as they would be willing to start paying at anytime. Furthermore, 
when asked for how long they thought they would have to pay, the majority of 
participants thought that they would have to pay indefinitely, once payments started. In 
addition, participants were asked about their perceived budget constraints, in terms of 
current electricity bill, available income and other household expenses, in order to 
explore any incidents of budget constraint bias71 (Mitchell and Carson 1989). Overall 
participants did not count in the level of their current electricity bill or increases that 
might take place in the future when choosing their WTP amounts, with a few exceptions 
(R1: My current bill played a very important role because I cannot afford any high 
increases'; R6: I considered possible increases because of fossil fuels running out. It is 
better to pay now for alternative sources so that wind can be the coal of the future). On 
the other hand, the majority of participants considered the 'opportunity cost' of paying 
extra for alternative energy sources in terms of other expenses and in particular in terms 
of holidays, weekends away, food, transport and health. At the same time, a couple of 
participants viewed their WTP amount as part of the amount they would give to charity 
anyway and thus as a separate expense. Participants' payment certainty level was 
closely related to the energy source, with the majority of participants being more certain 
of their payment for wind and nuclear power and less certain for biomass, mainly due to 
lack of prior knowledge of biomass. Overall however, participants emphasized the need 
for reassurance that the stated amounts would be used for the intended purpose, as 
described in the contingent valuation scenario, and not as profit for the electricity 
companies . 
A2.5.6 Effect of the other presented valuation options on stated WTP values 
In our survey, we alternated the order in which each energy source was presented in 
order to account for question order effects (Mitchell and Carson 1989) and asked 
participants whether they considered their WTP for the other energy sources when 
choosing a WTP amount. The majority of participants considered how much they said 
71 Budget constraint bias arises when respondents do not take into account their income and other 
monetary constraints, i.e. their ability to pay in general, when stating their WTP, as they would with any 
other comparably sized purchase or a referendum issue in a ballot. 
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they would be willing to pay for the other two energy options when choosing their 
amount for a particular energy source, irrespective of the order in which they received 
the valuation scenarios for each energy source. Some stated that they chose their WTP 
amount in each energy scenario having in mind that there are three alternatives energy 
scenarios to choose from (R3: Tes, because from the scenario you know which sources 
are coming so I did consider the other sources': R6: 'Yes, knowing that there are 
alternatives it makes me say no to nuclear. However, if there were no alternatives and it 
was a decision between coal, climate change and nuclear my decisions might have been 
different). Other participants referred back to their previous WTP amounts while 
completing the survey (R2:7 put the same amount because I see wind and biomass as 
equivalents'; R5: 'I did consider how much I said I would pay for biomass and nuclear': 
R7: Tes, I did. Since I said that I would support wind and biomass, I did not want to 
support nuclear, especially with the 10 miles). A couple participants said that they 
treated the energy scenarios as individual cases and thus did not compare their WTP 
amounts. As suggested by the findings, the order of the energy scenarios did not have an 
effect on WTP values of participants, though the fact that there were available different 
energy options did. 
A2.5.7 Identification of protest responses and bias 
Participants were asked a number of debriefing questions on their reasons for being or 
not being willing to pay for each energy option. The aim of these questions was (i) to 
test a predefined list of protest responses and valid zero answers before the pilot survey 
instrument, (ii) to explore the presence of bias in participants' responses and in 
particular symbolic bias72 and hypothetical bias (Mitchell and Carson 1989) and (iii) to 
test the scenario's realism. The predefined list of protest and valid zero responses 
seemed to work well with participants being satisfied with the options provided. Due to 
constraints regarding questionnaire length it was later decided to shorten and combine 
some of the options. In order to explore the presence of bias participants were asked 
whether their WTP reflected how much the energy scenario was worth to them or their 
wish to contribute to a good cause. Finally, participants were also asked couple of 
questions on the policy scenario's realism and how they treated the presented valuation 
scenario. The interviews' findings indicated that participants' WTP reflected a 
combination of true WTP, given their available budget, and a wish to contribute to a 
72 Symbolic bias arises when individuals state their WTP for the general symbolic meaning of an 
environmental good or policy and not for the specific levels of provision as described in the contingent 
valuation scenario. 
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good cause (e.g. reduce CO2 emissions and tackle climate change). Given however the 
fact that the stated WTP values were in line with participants' current electricity bill and 
income, it was decided that the presence of bias was not particularly strong. At the same 
time, a number of reasons for paying such as 'I want to support the wind/ biomass/ 
nuclear programme as described in the survey' were added to the predefined list of 
responses in order to clearly identify any biased responses in the main survey. 
Regarding scenario realism, the majority of participants treated the presented energy 
scenarios as real UK policy options, both in terms of the percentage of total electricity 
to be produced and the three energy sources to be used, and in terms of the payment 
vehicle (electricity bill). Therefore, it was concluded that the energy scenarios did not 
seem to suffer from lack of realism or plausibility. 
A2.6 Conclusions 
Participants to our cognitive interviews seemed to be comfortable with the valuation 
task, understand its scope and be clear that the three energy sources presented 
alternative options and not elements of a future 20% energy mix. All participants agreed 
that they did pay considerable attention to the possible impacts of wind power, biomass 
and nuclear power, with some impacts having a greater effect on WTP values than 
others. In particular, the contribution of each energy source to CO2 emissions' reduction 
and the effect of each source on local biodiversity were the most significant 
determinants of choice, followed by total land requirements of each source and the 
annual cost to the consumer for the development of each source. The majority of 
participants considered the 'distance' aspect but their attitude differed depending on the 
energy source. For example, for the case of wind, most participants stated that the 
distance from home did not affect their preferences, since they would probably not see 
the particular wind farm at this distance or they would not mind having a wind farm 
close to their homes. For the case of biomass and nuclear power, attitudes towards the 
`distance' aspect were quite different compared to wind power. Several participants 
considered the effect of having a biomass power station close to their home and some 
expressed concern about the emissions that could be produced. 
As expected, for the case of nuclear power, 'distance' played a significant role mostly 
due to safety concerns. At the same, for some participants distance was not a significant 
determinant of choice, either because they had lived near a nuclear station in the past or 
because they associated distance with the possible visual impact of the station. In 
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addition to the effect of the above impacts on participants' preferences, the effect of 
other associations (not included in the contingent valuation scenario) with wind, 
biomass and nuclear power was investigated. For the case of wind power, possible 
noise, visual and land impacts of wind farms were mentioned as having an effect on 
preferences, together with doubts about the efficiency and reliability of wind. For the 
case of biomass, participants commented on the amount of land required for energy 
crops and on the CO2 emissions produced when burning and transporting biomass. 
Finally, for the case of nuclear power issues relating to safety and the possible effects of 
nuclear power on the health and safety of human beings and ecosystems were mostly 
considered by participants. A couple of participants commented also on the cost of 
building nuclear power stations and the cost associated with nuclear waste management. 
Overall, the majority of participants treated the presented energy scenarios as real UK 
policy options, both in terms of the percentage of total electricity to be produced and the 
three energy sources to be used, and in terms of the payment vehicle. Participants' 
payment certainty level was closely related to the energy source, with the majority of 
participants being more certain of their payment for wind and nuclear power and less 
certain for biomass, mainly due to lack of prior knowledge of biomass. Finally, as the 
majority of participants seemed to disregard the baseline scenario when making their 
WTP choices, it was decided to change the layout of the contingent valuation scenario 
and to present the current energy mix scenario next to each alternative energy scenario. 
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APPENDIX A3: LITERATURE REVIEW ON PUBLIC ACCEPTABILITY OF 
AND PREFERENCES FOR LOW-CARBON ENERGY SOURCES 
Summary 
This Appendix presents a detailed review of the literature on public acceptability of and 
preferences for low-carbon energy sources. Particularly, the review starts with the 
acceptability and environmental valuation literature on generic green electricity and 
then proceeds with the respective literature on specific energy technologies, mainly 
wind power, biomass and nuclear power. The Appendix concludes with the 
acceptability and valuation literature on other lower-carbon sources, except for the 
above mentioned three energy sources. 
A3.1 Public acceptability of and preferences for generic green electricity 
A review of the literature on public acceptability of and attitudes towards green 
electricity suggests that the public is supportive of green power (DTI 2003b; 2006c; 
BERR 2008b) and stated intentions to pay a premium are positive (Gossling et al. 2005; 
Batley et al. 2001; Fouquet 1998; Farhar 1993). Public opinion about clean energy 
sources is shaped by the perceived environmental impacts and understanding of these 
sources, while public support is affected by trust in electricity suppliers, cost to develop 
and demographics such as income, gender or education (Hansla et al. 2008; 
Ansolahebere 2007; DTI 2006c; Arkesteijn and Oerlemans 2005). Proximity to one's 
place of residence is another factor affecting public support or opposition; previous 
literature shows that despite the overall public support for a clean energy source, local 
residents are more likely to oppose a locally based power station if their expectations 
regarding the direct socio-economic and sustainability benefits to the local community 
are not realized (Rogers, Simmons and Weatherhall 2008). Moreover, expectations 
about landscape and other environmental impacts and the transparency of the planning 
procedure may hinder public acceptability (Zoellner, Schweizer-Ries and Wemheuer 
2008). 
Furthermore, perceived barriers that do not allow stated intentions to become actual 
green electricity purchases relate to insufficient practical information (e.g. how to 
switch electricity providers), lack of customer education on green power, distrust of 
companies and high costs (Salmela and Varho 2006; Wiser 2000), whereas participation 
in green power programmes are driven by environmental and altruistic attitudes, higher 
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household income and concern over local air pollution (Kotchen and Moore 2007; 
Clark, Kotchen and Moore 2003). Support for green electricity is not limited to 
residential consumers; Dalton, Lockington and Baldock (2007, 2008) find that tourist 
operators and tourists in Australia are willing to invest/pay more for the further use of 
renewables in tourist accommodation, whereas the study of Wiser, Fowlie and Holt 
(2001) indicates that the main motivations of small US businesses for buying green 
electricity were civic responsibility, enhancing employee morale and corporate image. 
Within the environmental valuation literature, numerous studies have elicited WTP for 
green electricity or RES using contingent valuation or choice modelling techniques. 
These studies show that US, European, Asian and Latin American consumers are 
willing to pay a premium for programmes that produce green electricity (Zografakis et 
al. 2010; Aravena 2009; Hite et al. 2008; Whitehead and Cherry 2007; Ivanova 2005; 
Nomura and Akai 2004; Farhar and Houston 1996); at the same time 75% of Korean 
consumers (Yoo and Kwak 2009) stated a zero WTP for green power and the rest of the 
sample stated a low mean monthly WTP of $1.8; income was the sole WTP determinant 
which indicates that preferences in this case were driven only by financial 
considerations. Financial considerations, demographics such as education, age and 
gender, environmental awareness and altruistic values are the most frequent factors 
affecting preferences (Zografakis et al. 2010; Ivanova 2005; Rose et al. 2002). 
Enhanced energy security and reductions in power shortages also positively affect WTP 
values (Zografakis et al. 2010; Ku and Yoo 2010; Longo, Markandya and Petrucci 
2008). 
In terms of green energy or RES attributes, the public values highly reductions in GHG 
emissions or air pollution (Longo, Markandya and Petrucci 2008; Bergmann, Hanley 
and Wright 2006; Roe et al. 2001), reduced impacts on flora and fauna (Ku and Yoo 
2010; Bergmann, Hanley and Wright 2006; Johnson and Desvouges 1997), reduced 
health impacts (Johnson and Desvouges 1997) and limited landscape impacts 
(Bergmann, Hanley and Wright 2006). Interestingly, these studies suggest that 
employment creation is not a very significant factor affecting preferences (Ku and Yoo 
2010; Longo, Markandya and Petrucci 2008; Johnson and Desvouges 1997) in contrast 
with the public acceptability literature that underlines the need for direct economic 
benefits to the host communities (Van der Horst 2007). Unsurprisingly, increased 
household costs, such as higher electricity bills negatively affect public preferences for 
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clean energy sources. Cost-related considerations are more important preference 
determinants in the case of micro-renewables, i.e. technologies that can be installed and 
used at the household level such as solar panels or micro-turbines (Scarpa and Willis 
2010). 
Moreover, a number of surveys eliciting consumers' preferences for electricity supply 
conclude that consumers have strong preferences for renewable energy sources 
compared to other low-carbon sources. For example, in a US conjoint choice survey, 
Roe et al. (2001) asked respondents to choose between two hypothetical electricity 
services with varying fuel mix (more or less fossil fuels, renewables or nuclear) and 
levels of air pollution. Respondents' choices revealed a higher median WTP for 
programmes that relied mostly on renewables and produced less air pollution, than for 
programmes that reduced air pollution and relied on a combination of fossil fuels, 
renewables and nuclear power, indicating consumers' strong preference for renewable 
energy sources. The above pattern was also found in an experiment by Menges, 
Schroeder and Traub (2005), where WTP increased with the percentage of renewables 
in the fuel mix, while WTP was lower for the fuel mix that included nuclear power. In a 
conjoint analysis survey of residential consumers in the US, Goett, Hudson and Train 
(2000) investigated preferences for electricity suppliers' attributes with one of them 
being green energy attributes, defined as the percentage and type of renewables used. 
Their results showed a positive and non-linear association between WTP and the 
percentage of renewables used. This means that individuals were willing to pay for the 
use of renewables in the fuel mix per se, an indication of the presence of benefits to 
consumers. In addition, WTP varied with the type of renewables in the fuel mix, with 
hydro power attracting higher WTP than other sources. The latter finding indicates that 
respondents not only supported renewable energy but that they also had preferences for 
specific sources. 
Similarly, Japanese consumers were willing to pay more if they expected wind power 
capacity to increase in the future compared to those that expected an increase in solar 
power (Nomura and Akai 2004). Borchers, Duke and Parsons (2007), in their survey of 
residents in Delaware, US, also concluded that 'it is important to specify the source of 
green power' (p. 6), since respondents did not perceive all renewable energy sources as 
equivalent. Responses to their CE showed a positive WTP for a generic green energy 
and for renewable sources. However, respondents had higher WTP for solar power than 
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the generic green power, while they had lower WTP for biomass and farm methane than 
the generic green power. As Walker (1995) notes, support for clean energy sources in 
general can mask substantial differences between clean energy technologies; it is 
therefore important to examine attitudes towards specific technologies in order to 
identify the individual characteristics and impacts that shape these attitudes. For 
example, in the case of wind power people do not object to wind development per se but 
may object to the scale, location or other characteristics of wind farms. The next 
sections review preferences for specific energy sources. 
A number of surveys also focused on the observed disparity between hypothetical and 
actual consumer participation in green electricity programmes. Ethier et al. (2000) 
found that hypothetical and actual participation rates in a US programme were similar 
when using a provision point mechanism and calibrating uncertain stated WTP 
responses. Byrnes, Jones and Goodman (1999) report significant differences between 
mean WTP and participation rates for two US-based green power programmes and 
attribute this disparity to different information processes employed by individuals in the 
CV and the true market scenario. However, they also argue that the observed similarity 
between stated mean WTP and actual monthly contribution among those that signed-up 
for the programmes suggests that CV can reliably estimate the level of the premium. 
Similarly, Champ and Bishop (2001) report that 44% of their sample were willing to 
donate to the hypothetical programme compared to 24% of respondents who were 
willing to donate to the actual programme, while the mean annual hypothetical donation 
was almost double the actual donation. This disparity between hypothetical and actual 
support for renewable energy programmes could be attributed to the free-riding73 of 
respondents or to the so-called hypothetical bias74 within CVM. On the other hand, 
another possible explanation could be that their preferences were not adequately 
reflected in the attributes of the green electricity programmes available in the market, 
hence not making these programmes attractive enough. 
Finally, Wiser (2007) and Ivanova (2005) also explored WTP for green electricity in 
relation to the payment mechanism, i.e. mandatory versus voluntary payment vehicles 
with mixed results; Wiser's (2007) results show that US citizens are WTP higher 
amounts in the case of a mandatory increase in the electricity bills of all customers, as 
73 While respondents may express support in order to secure the provision of the good, once secured they 
may free-ride on the contributions of others to enjoy the good (Mitchell and Carson 1989) 
74 See Bateman et al. 2002; Mitchell and Carson 1989 
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opposed to a voluntary increase, whereas Ivanova (2005) finds that Australians are 
WTP more for renewable energy under a voluntary than a mandatory scheme. These 
differences raise issues regarding the most appropriate way to approach consumers in 
the green power market (voluntary contributions can be viewed as a lower bound of 
maximum WTP (Champ et al. 1997)) and may also reflect cultural differences in terms 
of energy supplier trust and public social consciousness. 
A3.2 Public acceptability of and preferences for wind power 
The second stream of empirical work within the acceptability and valuation literature 
focuses on public perceptions of and preferences for particular low-carbon energy 
technologies. The majority of studies have focused on wind farms, since it is the most 
developed technology so far. A review of studies worldwide shows that public support 
for wind power is high (Swofford and Slattery 2010; Wolsink 2007; DTI 2006c; 
Devine-Wright 2005; Ek 2005a; Krohn and Damborg 1999) with on average 60%-80% 
of the sampled individuals favouring wind power development and in particular off-
shore wind power over on-shore power (Jones and Eiser 2010; Ladenburg 2008; 
Bibbings 2004). As noted, it is often however argued that attitudes towards wind energy 
are different from attitudes towards specific wind farm locations (Wolsink 2007). Van 
der Horst (2007) attributes this so-called 'social gap' between the high level of public 
support for wind power and the occurrence of local opposition when a specific project is 
proposed to the particular local context and argues that residents in industrial areas are 
more likely to accept RES than those who attach a great value to unspoiled rural 
landscapes. Attitudes also seem to change during the planning and construction process 
and follow a U-shaped curve where support is high before a wind project, reaches a 
minimum level when the final construction plans are announced and increases again 
after the wind farm is in operation (Devine-Wright 2005). 
Several studies have explored the relationship between distance and wind farm 
acceptance; For example, Kaldellis (2005) explored the attitudes of residents living 
within 20km of existing wind farms on Greek islands and the mainland; he reports that 
although half of the sample supported existing wind turbines, total support decreases for 
the construction of new wind farms. Moreover, he found significant differences in 
support between the residents on the islands and the mainland, with the former being 
more supportive as they value highly reliable power supply especially during the 
summer tourist season. This finding agrees with Graham, Stephenson and Smith (2009) 
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who find that public attitudes towards wind farms in New Zealand are shaped more by 
the overall context of each wind farm than by proximity alone to landscape impacts, 
with investors' perceptions, local environmental and economic impacts and cumulative 
effects of neighbouring wind farms being equally important attitude determinants. 
Overall, the presence of a NIMBY phenomenon is quite weak in most studies, such that 
residents closer to existing or proposed wind sites are equally likely to support the 
further use of the technology as those living further away (Wolsink 2007; DTI 2006c; 
Warren et al. 2005; Bibbings 2004). Direct experience with wind farms seems to curb 
opposition (Eltham, Harrison and Allen 2008; Krohn and Damborg 1999) as a result of 
reduced risk perceptions (Van der Horst 2007) and reduced perceived visual effects 
(Ladenburg 2009). In the cases where there is significant opposition among local 
residents, as in the study by Firestone and Kempton (2007) where almost half of the 
sample opposed an off-shore farm and only 25% expressed support (the rest were 
classified as indecisive), the main opposition factors include negative effects on 
aesthetics and wildlife. The role of landscape impacts is dominant in shaping public 
attitudes and specifically opposition (Gee and Burkhard 2010; Wolsink 2007; Ek 
2005a). Pasqualetti (2000) notes that the total environmental effects of wind power are 
approximated by its landscape impacts and that the presence of wind turbines 'reminds 
us that our supply of electricity has environmental costs, regardless of whether they are 
nearby or too distant' (p.392). 
Jones and Eiser (2010, 2009) report that concern about wind farms spoiling the 
landscape and taking up a lot of space were the strongest predictors of attitudes towards 
proposed sites in Sheffield, UK, followed by personal economic gain from the 
construction, trust in the local city council, views on climate change and membership of 
environmental NGOs. Furthermore, Warren and McFadyen (2010) report that tourists 
visiting two areas in Scotland considered existing wind turbines as very noticeable and 
expressed concern about their visual and wildlife impacts, nevertheless, these factors 
would not deter them from visiting the area in the future. Swofford and Slattery (2010) 
found that support decreased closer to the wind farm as residents in Texas viewed wind 
turbines as an unattractive feature of the landscape. On the other hand, the study by 
Warren et al. (2005) shows that residents living close to wind farms in Scotland and 
Ireland traded off any visual impacts against the environmental benefits of wind power 
both on a local and global scale and exhibited an inverse NIMBY attitude in that those 
that saw the wind turbines more often were more supportive of the use of wind power. 
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Overall, improved air quality and environmental benefits in general, reduced electricity 
rates, local job creation and symbolic views of wind as a sign of progress are among the 
main perceived benefits of wind farms and drivers of positive attitudes (Swofford and 
Slattery 2010; Klick and Smith 2009; Warren et al. 2005; Firestone and Kempton 2007). 
Moreover, community benefits and national security of supply can also act as drivers of 
positive attitudes (Graham, Stephenson and Smith 2009; Eltham, Harrison and Allen 
2008). In addition, community involvement in wind farm projects in terms of co-
ownership or economic gains seems to increase their acceptability (Jobert, Laborgne 
and Mimler 2007; Krohn and Damborg 1999). Warren and McFadyen (2010) found that 
residents on the island of Gigha, Scotland, were consistently more positive about an 
expansion of local wind farms as a result of their positive experience with community-
owned local turbines, than residents on the Kintyre peninsula where a privately-owned 
wind farm is in operation. On the other hand, the main drivers of opposition towards 
wind farms include concern about their impacts on rural landscape (e.g. turbines and 
new power transmission lines), biodiversity (e.g. bird collisions), noise pollution and the 
intermittent nature of electricity generation from wind (Ek 2005a; Warren et al. 2005). 
The use of SP methods also provides an insight into the specific wind attributes that 
affect public preferences and the determinants of WTP for wind power. Consistently 
with the acceptability literature, visual disamenities are the most important factor 
influencing public preferences. Visual disamenities are usually approximated by the 
distance between the wind development (onshore or offshore) and residential areas, the 
size of wind farms and the height of turbines. Results from the majority of studies show 
that residents are willing to pay significantly more to have onshore or offshore farms 
located further away (Meyerhoff, Ohl and Hartje 2010; Krueger 2007; Bishop and 
Miller 2007; Ladenburg and Dubgaard 2007). On the other hand, the physical attributes 
of wind farms are not significant preference determinants (Meyerhoff, Ohl and Hartje 
2010; Dimitropoulos and Kontoleon 2009; Ladenburg and Dubgaard 2007), except for 
the movement of blades as found in Bishop and Miller (2007); these findings in turn 
suggest that any visual considerations are usually satisfactorily captured by distance. In 
particular, Ladenburg and Dubgaard (2007) report that while respondents were willing 
to pay more as distance from the shore increased, WTP decreased for wind farms 
located further than 18km from the shore. Hence, respondents had a strong preference 
for reducing visual disamenities; however it was weakened as the distance increased, 
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probably because respondents did not think that wind farms would be visible at 
distances greater than 18km (indeed the authors suggest that most wind turbines would 
not be visible at distance greater than 18km due to weather conditions). In line with the 
above findings, Ek (2005b) and Aravena, Martinsson and Scarpa (2006) find that the 
public has preferences over the exact location of wind farms, with offshore sites being 
preferred over mountainous or inland sites (i.e. locations closer to residential areas). 
Environmental impacts of wind farms also significantly affect public preferences. 
Alvarez-Farizo and Hanley (2002) using the CE and CR method elicited public 
preferences for a wind farm to be developed in the area of La Plana, Spain. The 
proposed area of development had a rich biodiversity and a unique cliff formation; 
hence the environmental impacts were potentially significant. Respondents were 
presented with alternative wind farm schemes, described in terms of their impacts on 
fauna and flora, cliffs and landscape and an increase in respondents' taxes. In both SP 
tasks, respondents valued impacts on fauna and flora more highly than landscape or cliff 
impacts, indicating a strong preference for biodiversity protection. Dimitropoulos and 
Kontoleon (2009) elicited WTA compensation for the construction of wind farms on 
two Greek islands and report that residents would be willing to accept significantly 
lower compensation if the turbines were not installed in Natura-protected areas and if 
there was more active involvement of the municipal authorities in the planning phase. 
Similarly, Meyerhoff, Ohl and Hartje (2010) and Aravena, Martinsson and Scarpa 
(2006) find that impacts on bird populations were valued highly by participants in their 
surveys. 
Finally, other factors affecting WTP or WTA for having onshore wind farms developed 
included information on renewable energy, perceptions of the environmental benefits of 
wind power, the presence of children in the household, education and whether wind 
sitting would take place in rural areas with residents in those areas being willing to pay 
more (Koundouri, Kountouris and Remoundou 2009; Groothuis, Groothuis and 
Whitehead 2008; Bergmann, Colombo and Hanley 2008). 
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A3.3 Public acceptability of and preferences for biomass 
Few studies have investigated the public acceptability of biomass as a source for power 
generation. A review of this literature suggests that the public are not very supportive of 
either large-scale or community-based biomass projects, with public attitudes mainly 
driven by concerns about the impacts of biomass on biodiversity, landscape, the rural 
economy and possible visual intrusion and traffic nuisance by the power stations 
(Halder et al. 2010; Upham, Shackley and Waterman 2007; Upham and Shackley 2007; 
Upreti and Van der Horst 2004). Moreover, public perceptions are greatly affected by 
the lack of knowledge and understanding of biomass technologies and their potential 
long-term environmental advantages in terms of GHG emissions reductions. Most 
studies reveal that the public is least familiar with biomass and biofuels compared to 
other RES (Adelle and Withana 2008; DTI 2006c; Rohracher et al. 2004; Upreti 2004; 
DTI 2003b), although biomass awareness has increased in the UK during the last years 
(BERR 2008b). Halder et al. (2010) attribute the low awareness of biomass to its 
abstract presentation, whereas wind or solar power can be visualised through wind 
turbines or solar panels. 
A review of the only three available stated preference studies on biomass suggests that 
several publics have a positive WTP for the use of biomass to produce electricity, 
although the overall levels of support are lower compared to other RES. Using the CV 
method, Hanley and Nevin (1999) measured WTP and WTA for wind power, hydro 
power and biomass projects in remote communities in Scotland. Respondents were 
more supportive of wind power and hydro power (78% and 87% respectively), while 
only 42% of them supported the biomass project. Within the valuation scenario, 
respondents who said that they were supportive of each source were asked for their 
WTP to a community managed fund for the development of the project, while 
respondents who opposed to each source, were asked how much compensation they 
would be willing to accept (WTA) in the form of reduced electricity bills or local job 
creation. Mean annual WTP for wind and hydro power was similar (£52.25 and £54.93), 
while mean WTP for biomass was less than half of these sums (£25.54). Location was 
the most important reason for opposing biomass and wind power. The latter result 
emphasizes the importance of location in public preferences (as in Ek 2005b), but also 
the importance of knowledge and familiarity, since the majority of respondents were 
unfamiliar with biomass and thus their opposition could be the result of low knowledge. 
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Using an open-ended CV format, Solino, Prada and Vazquez (2009) elicited Spanish 
residents WTP for having 10% of total electricity produced from woodland biomass by 
2010. The reduction of air-pollutants and forest fire risks were the main perceived 
benefits from this programme. Almost half of the sample was not willing to pay 
anything for the proposed policy programme (they were classified as protest responses 
opposing to higher electricity prices and wanting the industry to pay) and the remaining 
sample stated an annual mean WTP of €38. In a similar study, Solino (2010) elicited 
WTP for the different attributes of the above biomass programme; individuals valued 
highly the lower pressure on exhaustible resources as result of using renewable sources, 
the reduction in forest fire risks and the reduction in CO2 emissions, whereas they 
attached a lower value to the creation of rural jobs, i.e. preferences were mostly driven 
by environmental considerations. Finally, a non-valuation study measuring overall 
customer satisfaction with biomass heating stoves in Norway (Nyrud, Roos and Bingen 
Sande 2008) indicates that intentions to continue to use the stoves depended on the 
heating performance, personal involvement in terms of time and effort to operate the 
stove, environmental concerns and the social acceptability of biomass, i.e. from the 
consumer's social circle, such friends and family. Interestingly, economic benefits such 
as a purchase subsidy had a negative effect on overall customer satisfaction, i.e. some 
consumers acquired the stove only because of the subsidy and then made limited use of 
it. 
A3.4 Public acceptability of and preferences for nuclear power 
Recently governments worldwide, including the UK government, have started 
reconsidering the expansion of nuclear power as a way to tackle climate change (DTI 
2007a). Public support or opposition for nuclear power is diverse with two-thirds of 
Australians and two-thirds (40%) of US residents opposing the use of nuclear power 
(Macintosh & Hamilton 2007, Ansolabehere 2007), whereas half (50%) of Canadians 
support the use of nuclear power (Focus Canada Omnibus 2003). Moreover, less than 
one fifth of Europeans support an increase in nuclear energy, almost two-fifths (40%) 
support the maintenance of nuclear power at its current levels of use and more than one 
third (35%) want its reduction (EU Commission 2010). Safety issues have the strongest 
impacts on public opinion possibly associated with the low levels of familiarity with 
nuclear safety technologies; a review of past opinion polls reveals that public opposition 
in the US, Canada and Europe rose sharply after the Three Mile Island and the 
Chernobyl accident (Rosa and Dunlap 1994; De Boer and Catsburg 1988). Currently, 
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28% of Europeans prefer building new nuclear power plants with the best available 
safety design to upgrading safety technology in the current stations and only a quarter of 
European citizens consider themselves to be very well or fairly well informed about 
safety issues (EU Commission 2010). In the UK, a national survey found that two-fifths 
(42%) of residents support the construction of nuclear power stations to replace the ones 
that will be shut down by 2020; the main perceived nuclear power benefits included 
energy reliability, zero emissions and competitive electricity prices, while nuclear waste 
disposal, radiation risks and risk of a major accident were perceived as the main 
disadvantages. In addition, while UK residents stated low knowledge levels of the 
nuclear industry (two fifths stated knowing just a little), one third think that there is no 
safe technology to deal with nuclear waste (Ipsos MORI 2009). 
It thus becomes evident that compared to other low-carbon energy sources, attitudes 
towards nuclear power are driven more by the public's risk perceptions than the 
perceived environmental benefits (Ansolabehere et al. 2003). Risk perceptions can 
include the risk of contamination by radiation leakages, possible illnesses and the 
possibility of an accident. Although scientific risks associated with nuclear power tend 
to be of the type 'small probability-large consequences', consumers seem to perceive 
greater probabilities of a nuclear accident and often express negative attitudes towards 
this source (Viklund 2004). Choi, Lee and Lee (2001) and Choi et al. (1998), in a 
Korean study, report that public acceptance at the national level was influenced more by 
the perceived benefits of nuclear power, such as CO2 emissions reduction, economic 
growth and security of supply, whereas local acceptance was influenced more by the 
perceived risks of health and safety. The authors also note that higher educated residents 
were more likely to perceive higher benefits and lower risks of nuclear power and form 
their attitudes accordingly. Attitudes towards a nuclear waste repository in Sweden were 
also found to be affected by the perceived risks of radioactive waste leakage and 
preferences for a more precautionary approach to nuclear power (Sjoberg 2009). 
Interestingly, direct experience with existing waste facilities decreased the level of 
opposition with residents of the possible 'host' communities being more supportive of 
the nuclear facilities compared to a national Swedish sample; economic benefits and a 
positive environmental image of the community affected attitudes in a positive manner 
(Sjoberg 2009; 2004). Opposition toward nuclear facilities can also be the result of 
public distrust towards electricity suppliers and governmental agencies responsible for 
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regulating the safety of the suppliers (Sjoberg 2004; Freudenburg and Baxter 1985). 
Finally, the disposal of nuclear waste is another factor that significantly affects public 
attitudes; Ansolabehere et al (2003), in a survey of US residents, found that those who 
believed that waste can be stored safely for many years expressed higher levels of 
support for building additional nuclear power plants, whereas Bickerstaff et al. (2008) 
note that individuals tend to link radioactive waste with health impacts and unfairness in 
terms of sitting decisions and future generations. Interestingly, Bisconti (2000) found 
that emphasizing the environmental benefits of nuclear power increases public support, 
a finding confirmed by Bickerstaff et al. (2008) and Pidgeon, Lorenzoni and Poorting 
(2008) who found that framing nuclear power alongside climate change increases 
positive attitudes towards the energy source; In particular, Pidgeon, Lorenzoni and 
Poorting (2008) report that two fifths (41%) of UK residents were willing to accept 
nuclear power than to live with the consequences of climate change and more than half 
(54%) would support the construction of new nuclear stations if it would help tackle 
climate change, compared to a quarter (26%) of UK residents who supported nuclear 
power in general. This is also observed among Europeans where more than two thirds 
(68%) of them think that nuclear power decreases energy dependence and almost (46%) 
that it can play a role in the fight against climate change (EU Commission 2010). 
Few stated preferences studies have investigated the value the public attaches to nuclear 
power with most of them measuring WTP for risk reductions associated with nuclear 
power. Itaoka et al. (2006) estimated WTP of Japanese households to reduce mortality 
risks by fossil fuel and nuclear power electricity generation, measured in lives lost every 
year in each sector. Their results confirm that consumers tend to overstate low risk 
probabilities of nuclear power as WTP for mortality reduction in the nuclear sector is 
approximately 60 times higher than WTP for mortality reduction in the fossil fuel 
sector. The Choi, Lee and Lee (2001) study is consistent with the above finding from a 
different angle: WTP for reduction in radiation risk among employees in the nuclear 
industry is almost five times lower than their WTP for a reduction in car accidents, as a 
result of their experience in the nuclear industry and their subjective risk perception 
which decreases with more years in the industry. Riddel and Shaw (2003) report that 
higher risk perceptions negatively affect WTA for the construction of a nuclear waste 
repository in Nevada; at the same time those that are willing to accept compensation and 
perceive higher risks from nuclear waste are more likely to exhibit bequest values and 
forgo some of their stated WTA in order to reduce risks for future generations. 
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Likewise, Kato (2006) finds that WTA compensation of Japanese households located 
within a 10 mile radius of a nuclear station is positively affected by the WTA bid and 
their employment in the industry and negatively by their risk perceptions of a 
Chernobyl-like accident near their home. Finally, the study by Jun et al. (2010) shows 
that WTP for the use of nuclear power in Korea increases with detailed information 
about the safety, economics and environmental benefits of the source and with 
proximity to existing nuclear stations, a finding that underlines the role of familiarity in 
public acceptability and agrees with the acceptability studies by Pidgeon, Lorenzoni and 
Poorting (2008) and Sjoberg (2009). 
A3.5 Public acceptability of and preferences for other lower-carbon technologies 
A number of studies have also explored the public acceptability of other low-carbon 
technologies and sources, such as natural gas75, hydropower and carbon capture and 
storage (CCS). Damigos, Tourkolias and Diakoulaki (2009) report that 85% of sampled 
Greek households support the higher penetration of natural gas in the electricity sector 
relative to coal (lignite) for environmental reasons and nearly three quarters (73%) of 
them would be willing to accept an increase in the electricity price to support the further 
diffusion of this source. However, when asked for their WTP for ensuring uninterrupted 
supply of natural gas, almost half of the households stated €0 WTP, while mean WTP 
for the rest of the sample was estimated between €4.5 and 12.7€ per MWh. Main WTP 
determinants for ensuring energy security were respondents' education level, 
information on energy sources (more knowledgeable respondents were willing to pay 
less for natural gas), number of children, house size and perceived environmental 
advantages of natural gas over lignite. Two surveys explored Swedish preferences for 
environmental improvements in rivers used for hydropower (Kataria 2009; Soderholm 
and Sundqvist 2006). Using the choice experiment technique, these surveys show that 
individuals are overall willing to pay more for increases in the fish stock and other 
species of fauna and flora, as well for reducing the impacts of coast erosion. 
Lee and Yoo (2009), also using choice modelling, elicited preferences and WTP values 
for different environmental impacts associated with a tidal power plant and reported that 
respondents were willing to pay more for increasing the area of the tidal flat and for 
75 While not being strictly low carbon', natural gas emits less than 60% of the carbon dioxide than an 
equivalent amount of energy from coal, so that if it is substituted for coal, emissions are much less than 
they would otherwise have been. 
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decreasing degradation in seawater quality and marine life. Moreover, they report that 
marginal WTP values of individuals living on-site were lower than those living further 
away from the proposed construction site, probably as a result of lower opposition 
among local residents who expected economic benefits to their community from the 
construction of the tidal project. Furthermore, adoption drivers for residential solar 
systems, such as heating and water systems, were found to include system reliability, 
installation, efficiency and service, economic factors such as government incentives, 
payback period and capital cost and system environmental impacts (Faiers and Neame 
2006; Jager 2006; Labay and Kinnear 1981). Finally, studies on public acceptability of 
carbon capture and storage technologies show that public awareness of this technology 
was very low (Duong, Nada and Campos 2009; De Best-Waldhober, Daamen and Faaij 
2008; Curry 2004) which is not surprising given the technology's immaturity, and that 
acceptability is moderate (Shackley et al. 2009; Duong, Nada and Campos 2009). 
However, support for CCS technologies seems to increase when framed within climate 
change mitigation and when combined with RES (De Best-Waldhober, Daamen and 
Faaij 2008). 
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APPENDIX A4: ASSOCIATIONS WITH 'LOW-CARBON' ENERGY SOURCES 
Summary 
This Appendix presents a summary of survey participants' associations with the term 
low-carbon' energy sources and a classification of their associations. Responses to the 
question 'What comes into mind when you hear the word low-carbon' energy 
sources?' were collected and analyzed in order to gain some insight into participants' 
initial thoughts about low-carbon sources. 
A4.1 Aims and objectives 
At the beginning of our main choice experiment survey on preferences for low-carbon 
energy sources (see Chapter 4 for details on the survey and its findings), respondents 
were asked about their understanding of the term 'low-carbon' energy sources. 
Specifically, respondents were asked "What comes into mind when you hear the word 
low-carbon' energy sources?" and were given some free space in the questionnaire to 
write down their thoughts. The aim of this question is to gain insight into individuals' 
first thoughts and reactions to low-carbon sources as formed by their previous 
knowledge, information and experience with the term. The responses to this question 
were assessed qualitatively by analyzing the main themes and associations, the 
frequency and extensiveness of comments and by classifying them into different 
categories which are presented in Table A4.1. Section A4.2 presents a summary of 
respondents' responses and a classification of the provided associations with low-carbon 
energy sources. 
A4.2 Associations with low-carbon energy sources 
Several respondents were able to provide some definition of the term low-carbon 
energy sources'; for example 'Energy sources which do not require much in the way of 
resources containing carbon (e.g. coal) and that do not produce much carbon dioxide 
(e.g. solar)' or 'An energy source that has low carbon footprint both in terms of its 
energy production, but also taking into account the carbon cost of plant construction, 
energy source extraction, transportation required etc'. The majority of associations 
however related to examples of specific low-carbon energy sources or technologies. 
Wind power/ wind farms and solar power/ solar panels were mentioned most frequently, 
while a significant number of individuals also mentioned nuclear power. Other 
renewable sources, such as tidal, wave and geothermal power were also mentioned by 
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several respondents. The above indicates that the majority of respondents were able to 
relate low-carbon sources to renewable energy and recall at least two renewable 
sources. At the same time, several respondents were able to recall that nuclear power 
emits low CO2 levels, i.e. is a low-carbon source. Interestingly, and in accordance with 
our overall survey findings, only three respondents classified biomass as a low-carbon 
source. Another popular category of associations related to general 'clean sources'; 
specifically sources that reduce CO2 emissions or greenhouse gases, produce low 
pollution levels and burn less fossil fuels. This category suggests that respondents had 
sufficient knowledge of the environmental impacts of fossil fuel use for power 
generation and were able to distinguish between fossil and low-carbon based sources. 
For example, some comments referred to low-carbon source as the 'supply of power not 
using fossil fuels, i.e. oil, gas, coal' or 'energy sources that release less carbon into the 
atmosphere than regular fossil fuels being burned'. Furthermore, associations relating 
to transport were also mentioned by several respondents who associated low-carbon 
sources not only with sources for power generation, but also with 'clean' transport fuels 
or vehicles, such as biofuels in general, ethanol and biogas fuels and alternative fuel 
vehicles, such as electric and hybrid cars. A female respondent, for example, wrote: 
`Finding replacements for petrol/diesel etc. and new methods of generating electricity'. 
A fourth group of popular associations related low-carbon sources to different activities 
that result in lower carbon footprint. In this group most respondents' first thoughts when 
hearing the term 'low-carbon' sources related to environmental friendly activities such 
as walking, car pooling, reducing air travel and recycling, whereas other respondents 
mentioned energy efficient appliances and the use of carbon-offsetting schemes. This 
group of associations is interesting as it includes activities that relate directly to 
consumers' lifestyle and can help reduce overall carbon emissions. Therefore, 
consumers seem to attribute equal importance to the use of low-carbon sources and low-
carbon activities. The final category 'Generic views' includes a variety of associations 
pertaining to the natural state of earth, financial issues, the role of government and the 
media. A significant number of respondents rightly associated low-carbon sources with 
global warming, climate change and low pollution levels, whereas others thought of 
low-carbon sources as a way to use nature without disturbing its balance, to protect and 
save the earth and generally live in a cleaner environment (e.g. a male respondent wrote: 
`A global issue that we should all be looking at, particularly the US, China and India' 
or 'A means to reduce our carbon production and help sustain the planet'). Moreover, 
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several respondents thought of low-carbon sources as the future and a necessary 
lifestyle change (e.g. 'A good way to save the world...ethical living, reducing 
unnecessary and harmful emissions that damage the world, causing other to suffer and 
eventually all to suffer'). Finally, for a group of individuals the term low-carbon' 
initiated thoughts relating to the cost aspect of energy with some individuals viewing 
the expansion of low-carbon sources as an expensive but necessary development, while 
others considered this expansion as an excuse for the government to increase taxes and 
questioned its viability (e.g. a female respondent wrote: 'A good idea but likely not 
viable or likely to make much difference' or 'Are these sources yet fully effective?'). In 
this context, some respondents also mentioned the role of media and politics in the 
debate on global warming and energy sources (`media hype', 'political confusion', 
`green politics' etc.) with one female respondent noting that this is 'A subject about 
which there is currently a lot of talk and not much action'. Table A4.1 below presents a 
list of associations and their respective classification. 
Table A4.1: Classification of associations with low-carbon energy sources 
Associations 	 Classification 
Wind farm/Wind power/Wind turbines 	 Specific energy sources or 
Hydropower 	 technologies 
Solar power/Solar panels/Sun power 
Tidal power/ Ocean power 
Nuclear power 
Wave power 
Biomass 
Geothermal power 
Natural gas 
Clean coal 
Renewable sources 
Low CO2 sources 	 Green sources 
Sources that reduce or produce no carbon 
emissions or greenhouse gases 
Sources that reduce the burning of fossil fuels/ 
that do not rely on fossil fuels 
More sustainable sources 
Natural energy sources with low pollution output 
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Greener solutions 
Alternatives to oil and gas 
Clean technologies 
Non toxic sources 
Cleaner fuels 
Biofuels 
Biogas 
Ethanol 
Hybrid cars 
Alternative fuels/cars 
  
Walking 
Cycling 
Reducing air travel 
Recycling 
No heating or AC 
Reduction of energy consumption 
Car pooling 
Energy efficient appliances (e.g. light bulbs) 
Energy saving 
Carbon offsetting 
Environmental friendly activities 
  
Global warming/ Climate change 
Reduction of pollution/ Low pollution 
Saving the planet/ Protecting the environment 
A good thing/Good for the earth 
Using the nature without disturbing its natural 
balance 
Greener, saving, caring 
Good lifestyle/ Lifestyle changes 
The future 
Money and environment 
More expensive but the right thing to do 
High cost for cleaner environment 
Excuse for the government to tax more 
Green politics 
Media hype — Al Gore 
Generic views 
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APPENDIX A5: STEP-BY-STEP RANDOM PARAMETER LOGIT 
REGRESSIONS (CHAPTER 4) 
Towards our inter-country comparison and investigation of the 'best fit' determinants of 
public preferences for electricity generating low-carbon technologies (see chapter 4), we 
run several step-by step random parameter logit regressions for the English and Scottish 
datasets; at each step different demographic, information-related and attitudinal 
variables were included on the basis of theoretical expectations and policy intuition and 
following a review of the relevant acceptability and valuation literature on preferences 
for alternative energy sources. The inclusion of the variables was assessed in terms of 
their statistical significance and expectations from economic theory. This Appendix 
presents a summary of the step-by-step regressions for the inter-country comparison 
(section A5.1) and the 'best fit' preference determinants (section A5.2). For a detailed 
description of the variables employed in the analysis, see Table A5.1. 
Table A5.1: Variables included in the econometric analysis 
Variable Description 
ASCW 1 for wind alternative, 0 otherwise 
ASCB 1 for biomass alternative, 0 otherwise 
ASCN 1 for nuclear alternative, 0 otherwise 
Distance Quantitative attribute 'distance from home' 
Nochange Dummy 	variable; 	1 	for 	level 	'no 	change' 	in 	attribute 	'local 
biodiversity', 0 otherwise 
More Dummy variable; 1 for level 'more' in attribute 'local biodiversity', 0 
otherwise 
Emissions' reduction Quantitative attribute 'carbon emissions reduction' 
Billlncrease Monetary attribute 'annual increase in electricity bill' 
IncomeMid Dummy variable; 1 if respondent belongs to the middle income 
category, 0 otherwise (baseline is low income) 
IncomeHigh Dummy variable; 	1 	if respondent belongs to the high income 
category, 0 otherwise (baseline is low income) 
Income Household income as mid-point of income category and divided by 
100 
Education Dummy variable; 1 if respondent holds a college/ university degree or 
higher, 0 otherwise 
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Male 	 Dummy variable; 1 if respondent is male, 0 otherwise 
Know*TypeInfoW 
	
Composite variable reflecting respondent's subjective knowledge 
level (1=no knowledge; 5=a lot of knowledge) and respondent's type 
of available information on wind power (1=mostly negative 
information; 5=mostly positive information) 
Know *TypelnfoB 
	
Composite variable reflecting respondent's subjective knowledge 
level (1=no knowledge; 5=a lot of knowledge) and respondent's type 
of available information on biomass (1=mostly negative information; 
5=mostly positive information) 
Know *TypelnfoN 
	
Composite variable reflecting respondent's subjective knowledge 
level (1=no knowledge; 5=a lot of knowledge) and respondent's type 
of available information on nuclear power (1=mostly negative 
information; 5=mostly positive information) 
LiveWind 
	
Dummy variable; 1 if respondent has ever lived near a wind farm, 0 
otherwise 
SeeOnshoreW 
	
Dummy variable; 1 if respondent has ever seen an onshore wind farm, 
0 otherwise 
SeeBiomass 	Dummy variable; 1 if respondent has ever seen a biomass plant, 0 
otherwise 
SeeNuclear 	Dummy variable; 1 if respondent has ever seen a nuclear power 
station, 0 otherwise 
InvRenew 	 Agreement with statement The UK should invest more in renewable 
energy sources as a way to tackle climate change' (1=strongly 
disagree; 5=strongly agree) 
IndBehav 	 Agreement with statement 'We all have to change substantially our 
behaviour in order to help tackle climate change' (1=strongly 
disagree; 5=strongly agree) 
PubPriority 	Agreement with statement 'Solving environmental problems should 
be one of the top 3 priorities for public spending in the UK' 
(1=strongly disagree; 5=strongly agree) 
CChangelnter 	Agreement with statement 'Climate change is a global problem that 
needs to be addressed internationally by all countries' (1=strongly 
disagree; 5=strongly agree) 
InvNuc 	 Agreement with statement 'The UK should invest more in nuclear 
power as a way to tackle climate change' (1=strongly disagree; 
5=strongly agree) 
Note: All demographic knowledge and attitudinal variables are interacted with each of the ASCs 
(ASCW, ASCB, ASCN) in model estimation. 
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A5.1 Inter-country comparison 
In order for the English and Scottish datasets to be pooled and compared (see section 
4.5.2 for more details), the estimated RPL regressions should share common 
explanatory variables, apart from the technologies' attributes. Keeping this requirement 
in mind, we start by analyzing the effect of demographics on choice decision for the 
English and Scottish datasets. Household/Respondent's demographics are expected to 
significantly affect preferences, such as household income, respondents' level of 
education and gender (Zografakis et al. 2010; Koundouri, Kountouris and Remoundou 
2009; Choi, Lee and Lee 2001). As seen from Table A5.2-Model la (for the English 
dataset) and Table A5.3-Model lb (for the Scottish dataset), income, education and 
gender are highly significant choice determinants in Scotland, while only gender is 
statistically significant in SE England. After checking for any correlations with income 
in the English dataset, our data suggests that income is significantly correlated with 
level of education and gender and the two last variables are dropped from the analysis. 
Hence, we proceed with our model estimation by including only income from the 
demographic variables in both datasets, as income is considered a key demographic 
variable within the valuation literature (i.e. high income households are expected to be 
willing to pay more for an environmental improvement) (Bateman et al. 2002; Mitchell 
and Carson 1989). 
Next, we add familiarity-related variables, such as respondents' level of knowledge of 
and type of information on wind, biomass and nuclear power (composite variable 
Inow*typinfo'), and experience with low-carbon technologies (variables 'have lived 
near a wind farm', 'have seen a wind farm, biomass plant and nuclear station'). 
Previous acceptability and valuation literature suggests that prior knowledge and direct 
experience with low-carbon technologies may positively or negatively affect 
preferences (Jun et al. 2010; Ladenburg 2009; Eltham, Harrison and Allen 2008; 
Sjoberg 2009, 2004; Hanley and Nevin 1999) and thus the above variables are 
considered key policy variables. Models 2a and 3a for the English dataset and Models 
2b and 3b for the Scottish dataset suggest that previous knowledge significantly affects 
English preferences (whereas it has limited effect on Scottish preferences) and direct 
experience significantly affects Scottish preferences (whereas it has limited effect on 
English preferences). Therefore, towards our inter-country comparison we decided to 
further include only the knowledge variable in model estimation. 
397 
Finally, attitudinal data is further added as pro-environmental attitudes can act as 
significant choice determinants (Kotchen and Moore 2007; Ivanova 2005; Warren et al. 
2005; Rose et al. 2002). Particularly, several variables are tested76 capturing 
respondents' attitudes towards the use of renewable and nuclear energy in the UK, the 
role of individual contribution in climate change mitigation, the importance of an 
international solution to climate change, whether environmental protection should be a 
public spending priority and others. The estimated RPL regressions (for example 
Models 4a, 5a and 4b, 5b for the English and Scottish datasets respectively) show that 
quite different attitudinal variables affect preferences in the two countries; only the 
variable capturing respondents' attitudes towards the role of individual contribution to 
tackling climate change was found to be a significant common choice determinant 
across the two datasets, and it was hence included in the final RPL models. 
Overall, our step-by-step RPL regressions show that few explanatory are consistently 
significant common choice determinants across the English and Scottish datasets; 
specifically, household income, prior knowledge/information on low-carbon 
technologies and prior beliefs about the role of individual behaviour in climate change 
mitigation were found to significantly affect both English and Scottish preferences and 
were thus included in the final inter-country comparison RPL model (see Table 4.9). 
76 Not all RPL model trials with attitudinal variables are shown here due to space constraints. 
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Table A5.2: Stepwise weighted' RPL regressions: SE ENGLAND preferences 
(inter-country comparison) 
SE ENGLAND 
Modena Model 2a Model 3a Model 4a Model 5a 
Variable Coeff zstat Coeff zstat Coeff zstat Coeff zstat Coeff zstat 
Mean 
ASCW 3.48 4.4 2.52 2.6 2.34 2.1 -9.48 -3.0 -6.17 -3.0 
ASCB 2.71 3.5 2.05 2.4 1.78 2.0 -7.86 -2.5 -5.00 -3.0 
ASCN 2.13 2.7 0.97 1.0 0.68 0.6 -5.4* -1.9 -5.29 -2.4 
Distance 0.08 5.6 0.08 3.5 0.09 3.4 0.08 3.5 
Nochange (in 
biodiversity) 
0.12 1.4 -0.16 -1.1 -0.18 -1.2 -0.12 -0.8 
More 
(biodiversity) 
-0.19 -0.6 0.19 0.5 0.24 0.6 0.17 0.5 
Emissions' 
reduction 
0.03 6.8 0.04 5.6 0.04 5.7 0.04 4.9 
Billlncrease -0.02 -11.7 -0.03 -8.2 -0.03 -9.5 -0.02 -9.1 -0.03 -9.6 
IncomeMid*W 0.41 0.6 0.70 0.5 2.22 1.4 2.31* 1.8 2.57 2.3 
IncomeHigh*W 0.75 1.3 1.35 0.9 0.39 0.4 1.06 0.7 0.91 0.9 
IncomeMid*B 0.04 0.1 0.54 0.4 2.04 1.4 2.10* 1.7 2.46 2.2 
IncomeHigh*B -0.06 -0.1 0.86 0.7 -0.01 -0.0 0.66 0.5 0.50 0.5 
IncomeMid*N 0.02 0.03 0.50 0.3 2.09 1.3 2.08 1.6 2.38 2.0 
IncomeHigh*N 0.56 0.9 1.51 1.1 0.71 0.7 1.10 0.8 1.13 1.1 
Edu*W 0.91 1.5 
Edu *B 0.64 1.1 
Edu*N 0.74 1.2 
Male*W -1.0* -1.7 
Male*B -0.9* -1.7 
Male*N -0.53 -0.9 
Know*TypInfW*W 0.09 2.6 0.07 2.2 0.07* 1.9 0.08 2.2 
Know*TypInfB*B 0.08 2.1 0.06 1.6 0.09 2.1 0.08* 1.9 
Know*TypInfN*N 0.13 3.2 0.14 3.6 0.09 2.2 0.11 2.6 
Live Wind*W -1.65 -1.6 
Live Wind*B -0.67 -0.7 
LiveWind*N -2.26 -2.0 
SeeOn W* W -0.11 -0.2 
SeeBio*B 0.79 1.2 
SeeNuc*N -0.8* -1.9 
InvRenew*W 1.44 2.0 
InvRenew*B 1.39 2.0 
InvRenew*N 0.31 0.5 
399 
Model la Model 2a Model 3a Model 4a Model 5a 
Variable Coeff 	zctat Coeff 	zstat Coeff 	zstat Coeff 	zstat Coeff 	zstat 
Mean 
IndBehav*W 1.36 	2.6 1.76 	3.9 
IndBehav*B 0.87* 	1.9 1.12 	2.6 
IndBehav*N 1.22 	2.3 1.70 	3.3 
PubPriority*W 0.44 	0.9 
PubPriority*B 0.69 	1.6 
PubPriority*N -0.16 	-0.4 
St. Deviationb 
Distan 0.15 	8.6 0.17 	4.5 0.18 	6.1 0.15 	4.7 0.17 	5.6 
Nochange 0.35 	0.9 0.30 	0.5 -0.51 	-1.6 -0.19 	-0.3 0.21 	0.4 
More 2.09 	5.3 0.99 	2.3 0.88 	1.5 1.15 	2.7 1.34 	3.2 
Einiss -0.04 	8.5 -0.4 	-5.5 0.03 	6.0 -0.04 	-2.6 -0.04 	-5.1 
Prob > chi2 0.00 0.00 0.00 0.00 0.00 
Log-likelihood -1781.0 -619.4 -621.4 -593.5 -596.3 
Pseudo R2 0.08 0.67 0.68 0.69 0.69 
Adjusted R2 0.07 0.17 0.16 0.20 0.20 
N 376 376 376 376 376 
apweight=median income; Bold = significant at 1% level; Italics = significant at 5% level; 
* significant at 10% level; bThe sign of the St. Dev. is irrelevant: interpret as positive (Hole 2007) 
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Table A5.3: Stepwise weighted' RPL regressions: SCOTTISH preferences (inter-
country comparison) 
SCOTLAND 
Model lb Model 2b Model 3b Model 4b Model 5b 
Variable Coeff zstat Coeff zstat Coeff zstat Coeff zstat Coeff zstat 
Mean 
ASCW 1.6* 1.7 -0.07 -0.1 -0.52 -0.5 -4.61 -0.9 -5.40 -1.4 
ASCB 0.87 0.9 -0.48 -0.4 -0.41 -0.4 -3.96 -0.8 -5.36 -1.5 
ASCN -0.09 -0.1 -1.7* -1.7 -1.7* -1.7 -4.33 -0.9 -4.00 -1.0 
Distance 0.04 1.6 0.05* 1.9 0.06 2.2 0.07 2.5 
Nochange (in 
biodiversity) 
0.12 1.1 0.09 0.7 0.12 0.9 0.08 0.6 
More 
(biodiversity) 
0.08 0.3 -0.11 -0.3 -0.15 -0.4 -0.03 -0.1 
Emissions' 
reduction 
0.01 2.0 0.01* 1.8 0.01* 1.9 0.02 2.4 
Billlncrease -0.01 -5.6 -0.01 -5.3 -0.01 -5.3 -0.01 -5.5 -0.01 -5.6 
IncomeMid*W 3.48 5.6 2.85 2.8 3.02 2.9 5.56 4.7 5.71 4.7 
IncomeHigh*W 4.60 3.8 5.61 5.8 5.64 6.0 5.0 2.6 5.69 5.0 
IncomeMid*B 2.60 3.0 1.8* 1.7 2.01* 1.9 4.25 3.6 4.55 3.9 
IncomeHigh*B 3.92 3.3 4.44 4.7 4.57 5.0 4.05 2.2 4.81 4.2 
IncomeMid*N 3.30 3.9 1.83 1.6 2.11* 1.9 4.90 3.8 4.97 3.9 
IncomeHigh*N 4.65 3.7 5.20 4.8 5.34 5.1 4.74 2.4 5.35 4.6 
Edu * W -0.96 -5.8 
Edu*B -0.09 -5.8 
Edu*N -0.07 -4.4 
Male*W -3.26 -4.3 
Male*B -2.62 -3.3 
Male*N -1.69 -2.1 
Know*TypInfW* W 0.02 0.7 0.02 0.6 0.02 0.5 0.02 0.6 
Know*TypInfB*B 0.06 1.4 0.04 1.0 0.07 1.6 0.06 1.4 
Know*TypInJN*N 0.17 3.3 0.16 3.2 0.12 2.4 0.14 2.5 
LiveWind*W 0.18 0.1 
LiveWind*B 0.25 0.1 
LiveWind*N 0.87 0.4 
SeeOnW*W 0.74* 1.8 
SeeBio *B 0.90 2.2 
SeeNuc*N 0.36 0.8 
InvRenew*W -0.14 -0.2 
InvRenew*B -0.17 -0.3 
InvRenew*N 0.21 0.3 
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Model lb Model 2b Model 3b Model 4b Model 5b 
Variable Coeff 	zstat Coeff 	zstat Coeff 	zstat Coeff 	zstat Coeff 	zstat 
Mean 
IndBehav*W 1.08 	2.1 0.08 	0.1 
IndBehav*B 0.81 	1.5 -0.02 	-0.02 
IndBehav*N 0.33 	0.6 -0.65 	-0.5 
PubPriority*W 1.1 	2.0 
PubPriority*B 1.1 	2.1 
PubPriority*N 1.16 	2.1 
St. Deviationb 
Distan 0.16 	6.7 0.16 	6.6 0.16 	6.5 0.17 	4.5 0.19 	4.8 
Nochange -0.14 	-0.9 0.21 	0.6 0.20 	0.6 -0.26 	-1.0 -0.46 	-1.5 
More 1.87 	4.9 2.11 	4.9 2.1 	5.4 1.77 	4.6 1.75 	4.9 
Entiss 0.09 	7.1 0.10 	8.6 0.10 	8.3 0.09 	6.2 0.10 	4.3 
Prob > chi2 0.00 0.00 0.00 0.00 0.00 
Log-likelihood -941.5 -780.0 -778.8 -753.6 -756.8 
Pseudo R2 0.13 0.28 0.28 0.31 0.30 
Adjusted R2 0.13 0.11 0.11 0.13 0.13 
N 245 245 245 245 245 
apweight=median income; Bold = significant at 1% level; Italics = significant at 5% level; 
* significant at 10% level; bThe sign of the St. Dev. is irrelevant: interpret as positive (Hole 2007) 
A5.2 'Best fit' preference determinants for SE England and Scotland 
As previously mentioned, our analysis suggests that few common determinants explain 
English and Scottish preferences for the development of wind, biomass and nuclear 
power. Therefore, we run several RPL regressions for each dataset investigating the 
factors that explain best public preferences in each country. Following a similar 
procedure as in section A5.1, we start by analyzing the effect of demographics as choice 
determinants (Table A5.4-Model la for SE England and Table A5.5-Model lb for 
Scotland). Our data suggests that income is significantly correlated with level of 
education and gender in the English dataset and therefore the last two variables are 
dropped from the English analysis, whereas income, education and gender are 
significant choice determinants in the Scottish dataset. 
Next, we extend the models with the familiarity variables by adding the composite 
variable capturing respondents' level of knowledge and type of information on wind, 
biomass and nuclear power, and the variables acting as proxies for direct experience 
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with low-carbon technologies; specifically, based on the findings of the step-by-step 
RPL regressions in section A5.1, we add the 'have lived near a wind farm' variable in 
the English model and the variable 'have seen a wind farm/biomass plant/nuclear 
station' in the Scottish model (Models 2a and 2b respectively). Finally, we explore the 
effect of several attitudinal variables relating to the further use of low-carbon energy 
sources, the role of the individual and governments in climate change mitigation, and 
the contribution of developed countries to climate change creation. 
Overall, our analysis suggests that different factors are likely to affect English and 
Scottish preferences; specifically, income, prior familiarity and environmental attitudes 
are consistently significant choice determinants in the English sample, whereas 
demographics and environmental attitudes are consistently significant choice 
determinants in the Scottish sample. Table 4.12 presents the final RPL models 
employed in the analysis. 
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Table A5.4: Stepwise weighted' RPL regressions: SE ENGLAND 'best fit' 
preferences 
SE ENGLAND 
Model la Model 2a Model 3a Model 4a Model 5a 
Variable Coeff z-stat Coeff z-stat Coeff z-scat Coeff z-stat Coeff z-stat 
Mean 
ASCW 3.48 4.4 2.52 2.6 -7.79 -3.9 -8.55 -4.9 -8.38 -4.7 
ASCB 2.71 3.5 2.05 2.4 -6.42 -2.5 -6.91 -3.5 -6.88 -3.5 
ASCN 2.13 2.7 0.97 1.0 -2.60 -1.4 -4.41 -2.2 -4.03 -2.0 
Distance 0.08 5.6 0.08 3.5 0.09 3.3 0.08 3.2 0.08 3.4 
Nochange (in 
biodiversity) 
0.12 1.4 -0.16 -1.1 -0.13 -0.8 -0.16 0.3 -0.15 -1.0 
More 
(biodiversity) 
-0.19 -0.6 0.19 0.5 0.19 0.5 0.18 0.5 0.16 0.4 
Emissions' 
reduction 
0.03 6.8 0.04 5.6 0.04 4.8 0.04 5.8 0.04 5.8 
Billlncrease -0.02 -11.7 -0.03 -8.2 -0.03 -8.8 -0.03 -9.1 -0.03 -9.3 
IncomeMid*W 0.41 0.6 0.70 0.5 2.45 2.3 1.95 2.4 1.86 2.3 
IncomeHigh*W 0.75 1.3 1.35 0.9 1.73 1.6 1.16 1.5 0.89 1.2 
IncomeMid*B 0.04 0.1 0.54 0.4 2.24 2.3 1.85 2.4 1.64 2.1 
IncomeHigh*B -0.06 -0.1 0.86 0.7 1.30 1.2 0.77 0.9 0.48 0.6 
IncomeMid*N 0.02 0.03 0.50 0.3 2.24 2.0 1.78 2.0 1.72* 1.9 
IncomeHigh*N 0.56 0.9 1.51 1.1 1.70 1.6 1.21 1.4 0.95 1.1 
Edu*W 0.91 1.5 
Edu*B 0.64 1.1 
Edu*N 0.74 1.2 
Male*W -1.0* -1.7 
Male*B -0.9* -1.7 
Male*N -0.53 -0.9 
Know*TypInfW*W 0.09 2.6 0.06 1.6 0.06* 1.8 0.06* 1.7 
Knovv*TypInfB*B 0.08 2.1 0.07 1.6 0.08* 1.7 0.09 2.0 
Know*TypInfN*N 0.13 3.2 0.09 2.1 0.09 2.0 0.08 2.0 
Live Wind*W -1.65 -1.6 -2.62 -2.0 -2.46 -2.4 -2.26 -2.1 
Live Wind*B -0.67 -0.7 -1.57 -1.2 -1.47 -1.6 -1.38 -1.4 
Live Wind*N -2.26 -2.0 -3.54 -2.5 -3.40 -3.1 -3.08 -2.7 
InvRenew*W 1.58 2.4 1.24 3.0 1.13 2.7 
InvRenew*B 1.53 2.1 1.00 2.2 1.06 2.6 
InvRenew*N 0.45 0.6 0.29 0.8 -0.03 -0.1 
CChangelnter*W -1.10 -1.3 
CChangeInter*B -1.08 -1.3 
CChangelnter*N -1.5* -1.7 
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Model la Model 2a Model 3a Model 4a Model 5a 
Variable Coeff 	z-stat Coeff 	z-stat Coeff 	z-stat Coeff 	z-star Coeff 	z-stat 
Mean 
IndBehav*W 2.29 	3.5 1.76 	3.6 1.67 	3.7 
IndBehav*B 1.81 	3.1 1.17 	2.3 1.18 	2.7 
IndBehav*N 2.24 	3.2 1.78 	3.3 1.47 	3.1 
PubPriority*W -0.16 	-.05 
PubPriority*B 0.09 	0.3 
PubPriority*N -0.6* 	-1.8 
St. Deviations  
Distan 0.15 	8.6 0.17 	4.5 0.16 	5.2 0.18 	5.4 0.17 	5.7 
Nochange 0.35 	0.9 0.30 	0.5 -0.60 	-2.0 -0.5* 	-1.8 -0.53* 	-1.7 
More 2.09 	5.3 0.99 	2.3 1.14 	2.6 1.25 	3.2 1.22 	2.9 
Emiss -0.04 	8.5 -0.4 	-5.5 0.04 	4.8 -0.03 	-5.8 -0.03 	-5.7 
Prob > chi2 0.00 0.00 0.00 0.00 0.00 
Log-likelihood -1781.0 -619.4 -581.3 -576.7 -583.6 
Pseudo R2 0.08 0.68 0.69 0.70 0.70 
Adjusted R2 0.08 0.17 0.21 0.22 0.21 
N 376 376 376 376 376 
apweight=median income; Bold = significant at 1% level; Italics = significant at 5% level; 
* significant at 10% level; bThe sign of the St. Dev. is irrelevant: interpret as positive (Hole 2007) 
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Table A5.5: Stepwise weighted' RPL regressions: SCOTTISH 	'best fit' 
preferences 
SCOTLAND 
Model lb Model 2b Model 3b Model 41) Model 5b 
Variable Coeff z-stat Coeff z-scat Coeff z-stat Coeff z-stat Coeff z-stat 
Mean 
ASCW 0.97 1.1 -1.50 -1.1 -3.21 -1.4 2.96 0.9 -1.05 -0.5 
ASCB 0.09 0.1 -1.54 -1.2 -4.02 -2.0 -0.16 -0.1 -1.23 -0.5 
ASCN -0.94 -1.0 -3.18 -2.4 -6.52 -2.6 1.91 0.6 -0.74 -0.3 
Distance 0.04 1.5 0.07 2.3 0.09 2.8 0.07 2.3 0.06 2.2 
Nochange (in 
biodiversity) 
0.13 1.1 0.20 1.4 0.19 1.2 0.16 1.1 0.18 1.3 
More 
(biodiversity) 
0.14 0.4 -0.15 -0.4 0.11 0.2 0.16 0.4 0.09 0.2 
Emissions' 
reduction 
0.01 1.4 0.01* 1.7 0.03 2.7 0.02 3.0 0.03 3.5 
Billlncrease -0.01 -5.8 -0.01 -4.1 -0.01 -5.5 -0.01 -5.4 -0.01 -4.3 
Income*W 0.01 6.1 0.01 3.7 0.01 5.6 0.01 4.2 0.01 6.1 
Income *B 0.01 4.7 0.01 3.5 0.01 5.4 0.01 3.9 0.01 5.1 
Income*N 0.01 6.2 0.01 3.5 0.01 4.9 0.01 3.8 0.01 4.8 
Edu *W -0.09 -4.1 -0.04 -2.8 0.003 0.2 -0.02 -1.1 -0.03* -1.8 
Edu*B -0.10 -4.9 -0.05 -3.2 -0.03 -1.6 -0.04 -2.5 -0.05 -3.3 
Edu*N -0.07 -3.0 -0.01 -0.7 0.02* 1.8 0.01 0.6 -0.004 -0.3 
Male*W -2.3* -1.8 -1.98 -2.1 -2.15 -2.9 -2.22 -3.3 -2.33 -2.9 
Male*B -1.83 -1.5 -1.07 -1.1 -1.4* -1.8 -1.3* -1.8 -1.58* -1.8 
Male*N -0.75 -0.6 -0.28 -0.3 -0.56 -0.7 -0.57 -0.8 -0.75 -0.8 
Know*TypInfW*W 0.04 1.0 0.04 1.3 0.03 0.8 0.06 1.5 
Know*TypInfB*B 0.04 0.8 0.07 1.4 0.04 0.8 0.06 1.1 
Know*TypInfiV*N 0.11 2.0 0.14 2.7 0.11 2.0 0.16 2.4 
SeeOnW*W 0.83* 1.7 1.05 2.2 0.75 1.6 1.01 2.1 
SeeBio*B 0.78* 1.8 0.83 1.8 0.85 1.5 0.85 1.5 
SeeNuc*N 0.22 0.4 0.23* 0.4 0.23 0.4 -0.02 -0.04 
DevelopCoun*W -0.97 -3.1 
DevelopCoun*B -0.46 -1.5 
DevelopCoun*N -0.90 -2.7 
PubPriority*W 0.96 3.0 0.79 2.7 1.62 2.9 
PubPriority*B 0.98 3.3 0.76 2.6 1.62 2.9 
PubPriority*N 0.89 2.5 0.70 2.4 1.41 2.4 
CChangelnter*W -0.6* -1.8 -1.44 -2.6 
CChangelnter*B -0.43 -1.0 -1.31 -2.2 
CChangelnter*N -0.8* -1.9 -1.59 -2.6 
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Model lb Model 2b Model 3b Model 4b Model 5b 
Variable Coeff 	z-stat Coeff 	z-stat Coeff 	z-scat Coeff 	z-stat Coeff 	z-stat 
Mean 
InvNuc*W -0.71 	-2.1 
InvNitc*B -0.52 	-1.5 
InvNuc*N -0.02 	-0.1 
St. Deviationb 
Distan 0.16 	6.0 0.16 	2.5 0.27 	5.9 0.19 	5.6 0.19 	5.1 
Nochange -0.11 	-0.5 0.22 	0.6 -0.50 	-1.3 -0.51 	-1.6 0.67 	2.3 
More 1.78 	4.0 2.02 	4.7 1.65 	2.8 1.31 	3.2 1.05 	2.3 
Einiss 0.10 	5.2 0.09 	5.9 0.09 	6.3 0.11 	7.7 0.12 	8.4 
Prob > chi2 0.00 0.00 0.00 0.00 0.00 
Log-likelihood -943.7 -758.2 -729.6 -744.0 -721.8 
Pseudo R2 0.13 0.30 0.33 0.31 0.33 
Adjusted R2 0.13 0.13 0.16 0.14 0.17 
N 245 245 245 245 245 
apweight=median income; Bold = significant at 1% level; Italics = significant at 5% level; 
* significant at 10% level; bThe sign of the St. Dev. is irrelevant: interpret as positive (Hole 2007) 
407 
APPENDIX A6: ALTERNATIVE SPECIFIC MODELS FOR LABELLED CE 
ON PREFERENCES FOR LOW-CARBON TECHNOLOGIES 
This Appendix presents the estimated alternative-specific models and the generic model 
for the SE England and Scotland dataset towards our exploration for the appropriate 
model specification. In the alternative-specific model, separate alternative-specific 
constants were employed (ASCW, ASCB, ASCN) and the attributes were treated as 
having alternative-specific levels (where available); in the generic model separate 
alternative-specific constants for each low-carbon option were used and all attributes 
were treated as having common levels. Table A6.1 below shows the estimated models 
for the SE England dataset and Table A6.2 for the Scottish dataset. 
As mentioned in chapter 4, using the log-likelihood ratio test (LR), the compatibility of 
a generic model to our dataset was explored. The resultant LR statistic, calculated by the 
formula LR= 2[LL(Alternative-specific model) — LL(Generic model)], was LR=2[-
1700.3 + 1796.2]=191.8 for the English dataset, which is above the critical value 11.07 
of the Chi square statistic with five degrees of freedom at the 95% confidence interval. 
The resultant LR statistic for the Scottish dataset was 52.6 which is again above the Chi 
square critical value with five degrees of freedom at the 95% confidence interval. This 
suggests that the alternative-specific models provide an improvement in model fit. 
On close inspection for the English dataset (Table A6.1, MODEL 2 and MODEL 3), 
one observes that the public prefers wind farms and nuclear power stations to be located 
further away from their homes, while its has not preference regarding biomass power 
plants. Moreover, respondents prefer wind farms that do not harm local biodiversity, 
while they have no preference regarding the effect of biomass and nuclear power on 
biodiversity. Furthermore, respondents are more likely to prefer biomass over the 
current energy mix the greater carbon emissions' reductions it achieves, while they are 
less likely to prefer nuclear power with greater CO2 reductions, a finding that does not 
conform to theoretical expectations which assumes that higher CO2 reductions are a 
desirable attribute of low-carbon energy technologies. Finally, more costly low-carbon 
energy technologies are less likely to be preferred over the current energy mix which 
does not impose any extra cost to the household, a finding that is in accordance with 
economic theory. 
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On closer inspection for the Scottish dataset (Table A6.2, MODEL 2 and 3) one 
observes that residents prefer a biomass plant that would be located further away from 
their home and would lead to CO2 emissions' reduction. Moreover, as expected, 
residents are less likely to choose energy options that lead to increases in the household 
electricity bill. Finally, no other energy attribute and level significantly affect public 
preferences. Overall, the estimated alternative-specific models do not satisfactorily 
explain preferences for wind and nuclear power and it was therefore decided to proceed 
with our econometric analysis using the generic model specification. 
Table A6.1: SE ENGLAND weighted' alternative-specific RPL model 
MODEL 1 
Generic 
MODEL 2 
Alternative-specific 
MODEL 3 
Alternative-specific 
Coeff z-scat Coeff z-stat Coeff z-scat 
Mean 
ASCW 3.69 6.8 *** 12.56 1.2 25.85 1.5 
ASCB 2.61 5.2 *** -0.77 -1.5 -7.08 -3.6 *** 
ASCN 2.35 4.5 *" 8.56 1.4 21.28 1.7 
Distan 0.08 5.7 *** 
DistanW 0.15 4.6 "* 0.17 3.6 
DistanB 0.04 0.3 0.04 0.9 
DistanN 0.11 2.7 *** 0.22 2.1 
Nochange 
biodiversity) 
0.11 1.3 
NochW 0.47 2.7 *** 0.58 2.1 ** 
NochN -0.50 -0.8 -1.36 -2.2 ** 
More (biodiversity) -0.20 -0.8 
MoreB 0.29 0.4 -0.05 -0.1 
Emiss 0.04 7.3 
EmissW -0.09 -0.9 -0.33 -1.8 
EmissB 0.02 3.1 0.04 4.3 *** 
EmissN -0.08 3.1 *** -0.14 -1.2 
Billlncrease -0.02 -11.9 *** -0.03 -8.8 *** -0.04 -8.6 *** 
IncomeMid*W 0.24 0.3 
IncomeHigh*W -0.49 -0.6 
IncomeMid*B 0.02 0.0 
IncomeHigh*B -0.88 -1.1 
IncomeMid*N 1.70 1.5 
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MODEL 1 
Generic 
MODEL 2 
Alternative-specific 
MODEL 3 
Alternative-specific 
Coeff z-stat Coeff z-stat Coeff z-star 
IncomeHigh*N 0.40 0.3 
Know*TypInfW*W 0.10 1.6 
Know*TypInfB*B 0.08 1.3 
Know*TypInfN*N 0.07 0.8 
Live Wind*W -2.42 -3.1 *** 
Live Wind*B -1.71 -2.0 ** 
LiveWind*N -3.10 -2.8 *** 
InvRenewable*W 1.35 3.1 *** 
InvRenewable*B 1.13 2.9 *** 
InvRenewable*N -1.94 -2.6 *" 
ChangeBehav*W 1.20 3.3 *** 
ChangeBehav*B 0.50 1.5 
ChangeBehav*N 0.29 0.6 
St. Deviationb 
Distan 0.14 8.3 
DistanW 0.18 2.6 *** -0.19 -1.9 * 
DistanB 0.22 0.8 -0.12 -1.4 
DistanN 0.20 1.3 0.20 3.4 *** 
Nochange 0.24 1.2 
NochW -0.58 -1.5 -1.18 -3.0 *** 
NochN 0.70 0.2 1.45 1.3 
More 1.85 6.9 *** 
MoreB -2.64 -4.3 2.10 3.4 *** 
Emiss 0.04 9.8 *** 
EmissW 0.03 6.9 *** 0.02 4.6 *** 
EmissB -0.02 -4.6 *** -0.00 -0.3 
EmissN 0.03 4.0 *** 0.06 4.3 
Prob > chi2 0.00 0.00 0.00 
Log-likelihood -1796.2 -1700.3 -553.7 
Pseudo R2 0.07 0.12 0.71 
Adjusted R2 0.07 0.12 0.25 
N 376 376 376 
apweight=median income; Interpret sign of st. dev. as positive (Hole 2007); *•*•* significant at 1%, 5% 
and 10% level respectively 
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Table A6.2: SCOTLAND weighted' alternative-specific RPL model 
MODEL I 
Generic 
MODEL 2 
Alternative-specific 
MODEL 3 
Alternative-specific 
Coeff z-stat Coeff z-star Cod): z-stat 
Mean 
ASCW 2.26 3.1 -7.51 -0.6 -5.34 -0.34 
ASCB 1.51 2.1 -1.81 -2.3 ** -5.57 -2.38 
ASCN 1.34 1.8 -1.21 -0.1 -6.61 -0.46 
Distan 0.04 1.7 
DistanW -0.41 -1.2 0.04 1.53 
DistanB 0.09 1.8 -0.14 -1.58 
DistanN 0.04 0.5 0.01 0.20 
Nochange 
(biodiversity) 
0.08 0.8 
NochW 0.39 1.5 0.53 1.49 
NochN -0.73 -1.1 -0.25 -0.43 
More (biodiversity) -0.09 -0.3 
MoreB -0.37 -0.8 -0.19 -0.47 
Emiss 0.01 0.7 
EmissW 0.08 0.6 -0.01 -0.06 
EmissB 0.00 0.3 0.02 2.71 *** 
EmissN -0.01 -0.1 0.03 0.19 
Billlncrease -0.01 -4.8 -0.02 -5.3 *** -0.02 -4.44 
Income*W 0.01 4.23 
Income *B 0.00 1.11 
Income*N 0.01 3.69 
Education *W 0.26 1.14 
Education *B 0.89 3.66 *** 
Education *N -0.27 -0.94 
Male*W -1.21 -1.69 
Male*B -2.16 -2.55 ** 
Male*N 2.72 2.83 *** 
Know*TypInfW*W 0.05 1.00 
Know*TypInfB*B -0.03 -0.37 
Know*TypInfN*N -0.16 -2.04 ** 
SeeOnshoreW*W -0.13 -0.24 
SeeBiomass*B 2.33 3.00 *** 
SeeNuclear*N -0.64 -0.82 
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MODEL 1° 
Generic 
MODEL 2° 
Alternative-specific 
MODEL 3°  
Alternative-specific 
Coeff z-scat Coeff z-stat Coeff z-stat 
CChangelnter*W -0.19 -0.61 
CChangelnter*B -0.27 -0.60 
CChangelnter*N -0.17 -0.43 
PublicPriority*W 0.67 1.84 * 
PublicPriority*B 0.50 1.45 
PublicPriority*N 0.39 1.11 
St. Deviationb 
Distan 0.17 4.5 
DistanW 0.23 4.0 *** 0.06 1.23 
DistanB 0.26 3.4 *** 0.49 4.63 *** 
DistanN -0.23 -3.0 *** 0.41 6.27 *** 
Nochange 0.34 1.6 
NochW 0.79 2.4 ** 1.476 4.52 *** 
NochN 2.95 4.1 *** -1.678 -2.67 *** 
More -1.59 -4.0 ' 
MoreB 2.97 4.5 1.731 2.76 *** 
Emiss 0.10 6.1 
EmissW 0.05 6.8 *** 0.06 5.82 *** 
EmissB 0.03 5.8 *** 0.03 4.38 *** 
EmissN 0.04 7.9 *** 0.05 9.59 *** 
Prob > chi2 0.00 0.00 0.00 
Log-likelihood -999.6 -1025.9 -758.7 
Pseudo R2 0.08 0.05 0.30 
Adjusted R2 0.08 0.05 0.13 
N 245 245 245 
.1. __ 	_ 
apweight=median income; Interpet sign of st. dev. as positive (Hole 2007); 	significant at 1%, 5% 
and 10% level respectively 
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APPENDIX A7: SCOTTISH PENSIONERS - CHARACTERISTICS & RPL 
MODEL 
This Appendix presents a summary of the main characteristics of the group 'Pensioners' 
in the Scottish dataset (see Table A7.1). 30.6% percent of the total Scottish sample were 
pensioners; more than half of these individuals always selected the same energy options 
in all choice cards, with 19% of them always choosing the wind option, 19% the nuclear 
option, 17% the current energy mix option and only 1% chose the biomass option. This 
seems to be reflected in the estimated Random Parameters Logit model that includes 
only the CE attributes (see Table A7.2). This model suggests that pensioners seemed to 
have not paid enough attention to the wind, biomass and nuclear power attributes and to 
the changes in their levels, as attributes that lead to an improved condition (such as 
carbon emissions' reduction and a change from less biodiversity to more biodiversity) 
had a negative effect on preferences. 
Table A7.1: Summary of Scottish pensioners' characteristics vs. rest of sample 
Pensioners (N=75) Rest of sample (N=170) 
Males 52.0% 43.7% 
College degree or above 26.8% 47.6% 
Mean annual income £24,599 £40,574 
High knowledge of wind 25.0% 38.0% 
High knowledge of biomass 9.72% 11.3% 
High knowledge of nuclear 41.1% 32.1% 
Mostly positive info on wind 56.7% 49.0% 
Mostly positive info on biomass 32.0% 14.8% 
Mostly positive info on nuclear 10.0% 8.6% 
Member of env. organization 9.3% 15.0% 
Have seen a wind farm 77.3% 86.4% 
Have lived near a wind farm 21.3% 25.7% 
Have seen a biomass plant 6.7% 17.4% 
Have lived near a biomass plant 0.0% 1.8% 
Have seen a nuclear station 69.3% 67.7% 
Have lived near a nuclear station 8.0% 11.4% 
CChange exaggerated (% agree) 23.3% 26.7% 
Always chose according to the 
technology label 
9.3% 23.3% 
Bold: Statistically different from rest of sample at 5% level 
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Table A7.2: Weighted' Random Parameters Logit (Pensioners only) 
MODEL 1- Attributes-only 
Mean 
ASCW 
ASCB 
ASCN 
Distan 
Nochange (biodiversity) 
More (biodiversity) 
Emiss 
Billlncrease 
St. Deviationb 
Distan 
Nochange 
More 
Emiss 
Prob > chi2 
Log-likelihood 
Pseudo R2 
Adjusted R2 
N 
Coeff. 
5.72 
5.23 
5.54 
0.08 
0.01 
-0.15 
-0.04 
-0.01 
0.20 
0.10 
1.33 
0.20 
0.00 
-372.6 
(-0.18) 
(-0.18) 
75 
z-stat 
3.8 
3.7 
3.7 
1.6 
0.1 
-3.2 
-2.4 
-4.6 
4.7 
1.1 
2.7 
5.2 
*** 
*** 
*** 
*** 
** 
*** 
*** 
** 
*** 
apweight=median income; bInterpet sign of st. dev. as positive (Hole 2007); ***'' * significant at 1%, 5% 
and 10% level respectively 
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APPENDIX A8: PUBLIC PREFERENCES FOR GENERIC LOW-CARBON 
TECHNOLOGIES 
Summary: 
This Appendix presents the results of our valuation study on public preferences for 
generic low-carbon technologies to produce electricity in the UK by 2020. Using an 
unlabelled choice experiment survey (presented in detail in chapters 3 and 5) we seek to 
investigate preferences for the use of low-carbon sources over the current energy mix 
and the effect of technologies' attributes (location, biodiversity impacts, carbon 
emissions and land requirements) and other determinants on preferences. Moreover, we 
elicit WTP values for changes in the attributes and the total economic value the public 
attaches to the environmental benefits from the use of generic low-carbon options. 
A8.1 Random Parameters Logit model 
The first step in model estimation is to decide which factors entering the utility function 
will be treated as having random or fixed parameters. We used a step-wise investigation 
and selected all choice experiment attributes, except for the monetary attribute, to be 
random. We also assumed that the attributes DISTANCE from home', 'local 
BIODIVERSITY' and 'CARBON EMISSIONS reduction' are normally distributed, since 
we do not wish to impose any restrictions on the sign of the coefficients, while the 
`TOTAL LAND' attribute is assumed to be log-normally distributed77 since we wish to 
restrict the coefficient sign to negative, i.e. the greater the land area required, the less 
likely individuals to choose a particular energy option, as this conforms with our 
theoretical expectations and allows the RPL model to converge. As far as the 
alternative-specific constants (ASCs) and the rest of factors (socio-economic and 
attitudinal factors) are concerned, these enter the utility function as fixed parameters. 
Table A8.1 presents the explanatory variables and Table A8.2 the RPL results. 
77 In model estimation, we enter the 'TOTAL LAND' attribute multiplied by minus one in order to 
accommodate the desired negative coefficient with the lognormal distribution (Hensher et al. 2006). 
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Table A8.1: Variables included in the unlabelled CE RPL model 
Variable Description 
ASCLC 1 for low-carbon alternatives in unlabelled CE, 0 otherwise 
Distan Quantitative attribute 'distance from home' 
Nochage Dummy variable; 1 for level 'no change' in attribute 'local biodiversity', 
0 otherwise 
More Dummy variable; 1 for level 'more' in attribute 'local biodiversity', 0 
otherwise 
Emiss Quantitative attribute 'carbon emissions reduction' 
TotalLand Log of attribute 'total land' 
BillIncreas Monetary attribute 'annual increase in electricity bill' 
Income Household income as mid point of income category and divided by 100 
KnowW Respondent's 	subjective 	knowledge 	level 	of wind 	power 	(1=no 
knowledge; 5=a lot of knowledge) 
KnowB Respondent's subjective knowledge level of biomass (1=no knowledge; 
5=a lot of knowledge) 
KnowN Respondent's 	subjective knowledge level of nuclear power (1=no 
knowledge; 5=a lot of knowledge) 
InvRenew Agreement with statement The UK should invest more in renewable 
energy sources as a way to tackle climate change' (1=strongly disagree; 
5=strongly agree) 
ClimChange Agreement with 	statement 	'Environmental problems 	such 	as 	air 
pollution and climate change have been exaggerated' (1=strongly 
disagree; 5=strongly agree) 
OptionMixRenw Dummy variable; 1 if respondent considered a mix of renewable energy 
sources in the generic alternatives, 0 otherwise 
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Table A8.2: Weighteda RPL model results for generic low-carbon technologies 
MODEL 1 MODEL 2 
Attributes-only model Extended model 
Variable Coeff z-stat. Coeff. z-scat. 
Mean 
ASCLC 
Distan 
Nochage 
More 
Emiss 
TotalLand 
Billlncreas 
Income *ASCLC 
KnowW*ASCLC 
KnowB *ASCLC 
KnowN*ASCLC 
InvRenew *ASCLC 
ClimChange*ASCLC 
OptionMixRenw *ASCLC 
St. Deviationb 
Distan 
Nochage 
More 
Emiss 
TotalLand 
Prob > chi2 
Log-likelihood 
Pseudo R2 
Adjusted R2 
N 
4.45 
0.08 
0.69 
0.96 
0.02 
-13.65 
-0.02 
0.18 
-0.44 
1.50 
-0.04 
1.37 
0.00 
-1320.3 
0.11 
0.11 
349 
10.1 
4.7 
4.9 
4.9 
4.8 
-68.7 
-8.8 
6.9 
-1.2 
4.1 
-7.4 
12.2 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
-0.91 
0.09 
0.76 
1.00 
0.02 
-13.48 
-0.02 
0.002 
24.12 
1.46 
-23.29 
0.80 
-1.07 
2.88 
0.18 
-0.72 
-1.76 
-0.03 
1.35 
0.00 
-1237.0 
0.17 
0.15 
349 
-0.3 
4.9 
5.2 
4.9 
5.7  
-65.0 
-8.3 
2.9 
8.4 
2.1 
-8.7 
1.9 
-3.8 
4.5 
7.1 
-3.1 
-4.9 
-6.4 
9.2 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
** 
*** 
* 
*** 
*** 
* * * 
* * * 
* * * 
* * * 
* * * 
apweight=median income; bInterpet sign of st. dev. as positive (Hole 2007); ***' 	significant at 1%, 5% 
and 10% level respectively 
The estimated extended RPL model is overall significant and achieves a satisfying 
pseudo-R2 of 0.17, which translates into an R2 of about 0.40 for its linear counterpart 
(Hensher, Rose and Greene 2006). All attributes are highly significant choice 
determinants and in particular the further away an energy technology is located the 
more likely to be chosen over the status-quo energy mix. Moreover, energy options that 
have no negative impact on biodiversity, result in an increase in local biodiversity and 
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lead to significant reductions in carbon emissions within the 20% of electricity 
production are preferred. These findings agree with previous literature; for example 
Bergmann, Hanley and Wright (2006) found that increases in wildlife and reduction of 
air pollution from the use of renewable energy attract high economic values, Alvarez-
Farizo and Hanley (2002) found that flora and fauna conservation was ranked higher in 
their contingent ranking task than the rest of wind farms impacts and in Longo, 
Markandya and Petrucci (2008) study the reductions in GHG emissions were valued 
higher than other renewable energy attributes. 
Finally, energy options that are expected to occupy more land all over the UK for their 
development compared to the current total land occupation significantly decrease utility 
together with increases in the annual electricity bill, as expected. The negative and 
highly statistically significant coefficient of the 'TOTAL LAND' attribute indicates that 
land occupation of energy technologies can be an important determinant of public 
preferences and acceptability. Considering the current global and UK public debate on 
land use changes and food versus fuel accompanying the expansion of biomass and 
biofuels, it becomes evident that public attitudes towards land occupation should be 
taken into consideration in policy making. This finding adds to previous literature on 
preferences for alternative energy sources where the land factor has been considered 
only in the form of landscape impacts (Bergmann, Hanley and Wright 2006), whereas in 
our case it refers mainly to land use effects. The estimated statistically significant 
standard deviations of all attributes are suggestive of significant preference 
heterogeneity for all the attributes among the sample population. 
From the rest of significant choice determinants, household income positively affects 
choice probability for low-carbon options (a finding that is consistent with theory and 
valuation literature). Moreover, respondents that were more knowledgeable of wind 
power and biomass, were more likely to prefer the low-carbon alternatives over the 
baseline option. At the same time, respondents that stated higher levels of knowledge of 
nuclear power were less likely to choose the low-carbon options over the current 
situation, i.e. their available information made them sceptical over the use of low-
carbon options in general. The role of prior knowledge on preferences is hence once 
more emphasized and underlines the potential of promoting public familiarity with 
alternative energy sources on acceptability of future energy developments in the UK. 
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Furthermore, attitudes towards the role of renewable sources in the UK energy mix and 
the severity of environmental problems significantly affect choices, with respondents 
that agree with further UK investments in renewable energy preferring the low-carbon 
options and respondents that consider climate change as an environmental issue that has 
been overestimated preferring the current energy situation over the production of 20% 
of electricity by low-carbon sources. In addition, perceptions of the alternatives low-
carbon' were significant choice determinants, with respondents that thought of a mix of 
renewable sources within these alternatives preferring the low-carbon alternatives over 
the status-quo. Finally, the sign and insignificance of the ASCLC suggests that 
unobserved factors have no significant effect on utility and that the choice probability 
can be largely predicted according to the attributes (and levels) and the demographic, 
knowledge and attitudinal factors that explain a high proportion of choice for low-
carbon options (Rolfe, Bennett and Louviere 2000). 
A8.2 Economic values 
The derived implicit prices for changes in the attributes are presented in Table A8.3. 
Respondents are willing to pay, ceteris paribus, £5.17 for every mile that an energy 
option will be located away from their place of residence, £44.81 and £59.38 for no 
changes and for increases in local biodiversity as a result of the construction and use of 
a low-carbon energy source and £1.14 for every % reduction in carbon emissions 
produced within the 20% of total electricity. In addition, individuals show their aversion 
towards energy options that will occupy a significant area of total UK land and are 
willing to pay £0.0002 per hectare avoided to be occupied. 
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Table A8.3: WTP values for generic low-carbon technologies' attributes 
Unlabelled CE 
WTP 95% Clb 
Distance (per mile) £5.17 (£2.96-£7.38) *** 
No 	change 	in 	local biodiversity 
(from baseline 'less biodiversity') 
£44.81 (£26.01-£63.61) *** 
More local biodiversity 
(from baseline 'less biodiversity') 
£59.38 (£34.99-£83.78) *** 
CO2 emissions reduction (per %) £1.14 (£0.73-£1.55) *** 
Total land (per hectare)a £-0.00021 (£-0.00026-£-0.00014) *** 
a As 'total land' is assumed to be log-normally distributed, the implicit price was estimated as follows: 
(-(-1*exp([Mean of coefficient /nLand]+0.5*[St.Dev. of coefficient /nLand]^2))/([Mean of coefficient 
Billlncrease]); b 95% CI calculated using the Delta method (Greene 1997); ***significant at 1% level 
Table A8.4 presents the overall welfare measures estimated for different low-carbon 
scenarios that also include total land impacts. The purpose of this is to illustrate that the 
unlabelled RPL model presented in this section could be used to estimate the total 
benefits under different low-carbon scenarios, thereby helping to inform policy 
decisions in a cost-benefit analysis framework. 
For example, households would be willing to pay an extra £91.72 per year through their 
electricity bill to see the development of a low-carbon energy scenario that would 
produce 20% of total electricity, that would have one of its power stations located at 
10miles from their home, would not affect local biodiversity, that would result in a 95% 
reduction of CO2 emissions within the 20% total electricity production and that would 
occupy 100,000 hectares of land all over the UK. Likewise, a move from the current 
situation to low-carbon scenarios 2 and 3 would produce total benefits of £36.09 and 
£14.28 per household per year. 
In addition, respondents would be willing to pay £114.67 per year for a move towards 
an on-shore wind power scenario and £153.74 towards a nuclear scenario, while they 
would be willing to £47.80 to avoid the proposed biomass scenario and stay with the 
current situation. This latter result can be attributed to the high land requirements 
(816,000 ha) of the biomass scenario. Comparing the CS values derived in this section 
with those from the UNLABEL model in chapter 5 (see Table 5.9), we observe that the 
wind and nuclear power CS values are not statistically different, while the biomass 
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values are different in absolute values. One could therefore argue that the effect of 
`TOTAL LAND' was sufficiently captured by the ASCs for wind and nuclear in the 
UNLABEL model, (see Table 5.9), whereas the inclusion of the attribute explicitly in 
the unlabelled model (Table A8.4) had a significant effect on CS for biomass. 
Nevertheless, the statistical insignificance of the CS value for the biomass scenario in 
Table A8.4 does not permit its meaningful comparison to the CS value for the biomass 
scenario from the UNLABEL model in chapter 5 (see Table 5.9), and hence the above 
suggestion should be treated with caution. 
Table A8.4: Welfare estimates for generic low-carbon technologies 
Move from Current Energy Mix: CS value 95% Cr 
To Wind 	scenario (10miles, No 
change in local biodiversity, 	98% 
£114.67 (£67.08-£162.31) *** 
CO2 reduction, 5,832 ha) 
To 	Biomass 	scenario 	(10miles, £-47.80 (£-107.34-£11.73) 
More local biodiversity, 90% CO2 
reduction, 816,000 ha) 
To Nuclear scenario (18miles, No 
change 	in local biodiversity, 	95% 
£153.74 (£105.87-£201.60) *** 
CO2 reduction, 568 ha) 
To 	Low-carbon 	scenario 	1 £91.72 (£46.72-£136.72) *** 
(10miles, 	No 	change 	in 	local 
biodiversity, 	95% 	CO2 	reduction, 
100,000 ha) 
To Low-carbon scenario 2 (6miles, £36.09 (£0.52-£71.67) ** 
No change in local biodiversity, 50% 
CO2 reduction, 20,000 ha) 
To Low-carbon scenario 3 (lmile, £14.28 (£-32.22-£60.80) 
Less local biodiversity, 90% CO2 
reduction, 5,000 ha) 
a 95% CI calculated using the Delta method; "'• significant at 1% and 5% level respectively 
A8.3 Conclusions 
In this Appendix, we explored the determinants of preferences for generic low-carbon 
energy options and offered an insight into the role of land requirements. All attributes 
were highly significant choice determinants; energy options that are located further 
away, have no negative impact on biodiversity or result in an increase in local 
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biodiversity and lead to significant reductions in carbon emissions within the 20% of 
electricity production are preferred. These findings agree with previous literature, where 
increases in wildlife and reduction in air pollution from the use of renewable energy 
attracted high economic values and reduced visual disamenities were preferred 
(Ladenbourg 2007; Bergmann et al. 2006; Alvarez-Farizo and Hanley 2002; Longo et 
al. 2008). Moreover, the negative and highly statistically significant coefficient of the 
`total land' attribute indicates that land occupation can be an important determinant of 
public acceptability. In our case the land attribute included both visual and land use 
considerations, enriching previous literature that considered only visual landscape 
impacts (Bergmann et al. 2006). From a policy perspective, it becomes thus evident that 
public attitudes towards land occupation should also be considered, in view also of the 
current global and UK debate on food versus fuel accompanying the expansion of 
biomass and biofuels. 
The rest of significant choice determinants for low-carbon energy technologies were 
income, general attitudes towards energy and the environment, perception of low-
carbon energy sources and available information. With respect to the latter, the 
influence of knowledge of energy sources on acceptability and preferences is once more 
emphasized with respondents that were more knowledgeable of wind power and 
biomass being more likely to choose low-carbon options over the current energy mix 
and those that had more knowledge of nuclear power being more sceptical about the use 
of low-carbon sources. 
Furthermore, WTP values for changes in the levels of attributes and welfare values of 
the total benefits associated with the move from the current situation to different 
alternative energy scenarios were estimated. Particularly, respondents were willing to 
pay, ceteris paribus, £5.17 for every mile that an energy option will be located away 
from their place of residence, £44.81 and £59.38 for no changes and increases in local 
biodiversity as a result of the construction and use of the energy source, £1.14 for every 
percentage reduction in carbon emissions produced within the 20% of total electricity 
and £0.0002 per hectare avoided to be occupied. 
However, as our sample was not representative of the target population (although 
weighted regression was performed), the WTP and CS figures presented should be 
treated with caution and must be seen as indicative of trends rather than accurate 
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estimates of marginal values and aggregate benefits. Moreover, as our sample was 
restricted to specific areas of SE England, future work should focus on obtaining 
representative estimates of the aggregate benefits to the UK, as this would allow for a 
cost-benefit analysis of alternative scenarios. Finally, since our resources did not allow 
for the design and implementation of a more complicated experimental design, future 
studies should aim to include and value additional impacts/attributes of energy 
technologies, such as employment and health impacts, risk and safety perceptions with 
alternative energy sources, energy security etc. This would allow for the valuation of 
more 'complete' energy options by incorporating a range of considerations associated 
with electricity production. 
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APPENDIX A9: STEP-BY-STEP INTERVAL REGRESSIONS (CHAPTER 6) 
Towards our investigation of whether the same or different factors drive public 
preferences and willingness-to-pay for wind power, biomass and nuclear power (see 
chapter 6), we run several step-by step interval regressions with respect to each energy 
option; at each step different demographic, information-related and attitudinal variables 
were included on the basis of theoretical and policy expectations and following a review 
of the relevant acceptability and valuation literature on preferences for alternative 
energy sources. The inclusion of the variables was assessed in terms of their statistical 
significance and economic theory expectations. This Appendix presents a summary of 
these step-by-step regressions (Tables A9.2-A9.4); for a detailed description of the 
variables employed in the analysis, see Table A9.1. 
First, we analyze the effect of demographics on willingness-to-pay, i.e. whether they are 
significant WTP determinants; specifically, we analyze the effect of household income, 
respondent's age, level of education, gender and number of children in the household on 
preferences. Respondent or household demographics are expected to influence attitudes 
and stated WTP (Zografakis et al. 2010; Koundouri, Kountouris and Remoundou 2009; 
Choi, Lee and Lee 2001), especially household income which is considered a key 
demographic variable (Bateman et al. 2002, Mitchell and Carson 1989). Our results in 
Tables A9.2-A9.4 (Models la, lb and lc for wind, biomass and nuclear power 
respectively) suggest that income is a significant WTP determinant for wind power 
only, number of children in the household affect preferences for wind and nuclear 
power and age is a significant WTP determinant for wind power and biomass. However, 
as level of education and number of children were found to be correlated with income, 
these variables were dropped from the analysis; hence, we proceed with our model 
estimation keeping age and income as significant WTP determinants (Models 2a, 2b, 2c 
in Tables A9.2-A9.4). 
Next, we extend our model by testing for the effect of several familiarity-related 
variables, such as respondent's prior knowledge of and type of information on wind, 
biomass and nuclear power, and whether respondents had direct experience with wind 
farms, biomass plants or nuclear power stations. Familiarity with low-carbon 
technologies is often found to significantly affect public preferences and stated WTP 
values (Jun et al. 2010; Ladenburg 2009; Hanley and Nevin 1999) and in general prior 
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knowledge for a complex environmental good may influence public preferences for it 
(McCollum and Boyle 2005; Cameron and Englin 1997). After assessing these variables 
in terms of their statistical significance, we include type of prior information in model 
estimation (see Tables A9.2-A9.4; Models 3a, 3b, 3c for wind, biomass and nuclear 
power respectively) as this variable is found to be a highly significant WTP determinant 
across all three energy options, and whether respondents have seen an off-shore wind 
farm as it was found to significantly affect WTP for wind power, whereas the rest of 
familiarity variables did not affect WTP for any of the energy options. 
Finally, we add attitudinal variables that capture respondents' prior environmental 
beliefs and attitudes, as previous empirical work suggests that these are likely to 
influence preferences with pro-environmental individuals being more likely to support 
the proposed environmental change (Kotchen and Moore 2007; Ivanova 2005; Warren 
et al. 2005; Rose et al. 2002). Specifically, we assess the statistical significance of a 
number of attitudinal variables capturing respondents' attitudes towards the further use 
of renewable and nuclear energy in the UK, the role of consumers and governments in 
tackling climate change, the importance of climate change as an environmental 
problem, the membership to environmental organizations and the composition of the 
future UK energy mix. Our analysis indicates that prior beliefs about the use of nuclear 
power significantly affect WTP for wind and nuclear power, beliefs about the 
importance of climate change significantly affect preferences for wind power and 
biomass and environmental membership can act as a significant WTP determinant for 
biomass. Moreover, respondents who thought of the future low-carbon energy mix to 
consist of only renewable energy were more likely to be willing to pay more for wind 
power and to pay less for nuclear power. The rest of attitudinal variables did not have a 
significant effect on preferences for any of the three energy sources and were not 
included in final model estimation (see Tables A9.2-A9.4; Models 4a, 4b and 4c for 
wind, biomass and nuclear power respectively). 
Overall, our step-by-step interval regression analysis indicates that few explanatory 
variables are consistently significant WTP determinants across the three energy options, 
such as type of prior information. The policy implications of this finding are discussed 
in detail in chapter 6. 
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Table A9.1: Variables included in the interval regression models 
Variable Description 
LnWTP.ind Willingness-to-pay for the generation of 20% of total electricity from wind 
power by 2020 (log of) 
LnWTPb,„„,,,, Willingness-to-pay for the generation of 20% of total electricity from 
biomass by 2020 (log of) 
LnWTP nuclear Willingness-to-pay for the generation of 20% of total electricity from 
nuclear power by 2020 (log of) 
Income Annual household income as mid-point of income category divided by 100 
LnAge Respondent's age as mid-point of age category (log of) 
Edu Respondent's level of education (1=primary education; 6=master's degree) 
Male 1 if respondent is male; 0 otherwise 
Child Number of children in household 
TypeInfoW Respondent's available type of information on wind power (1—negative 
information, 5=positive information) 
TypeInfoB Respondent's 	available 	type of information on biomass 	(1=negative 
information, 5=positive information) 
TypeInfoN Respondent's available type of information on nuclear power (1=negative 
information, 5=positive information) 
SeeOlfWind Dummy for previous experience with off-shore wind farms: 	=1 	if 
respondent has seen an off-shore wind farm; 0 otherwise 
InvNuclear Attitude toward the statement 'The UK should invest more in nuclear 
power as a way to tackle climate change' (1=strongly disagree, 5=strongly 
agree) 
Exaggerate Attitude toward the statement 'Environmental problems such as climate 
change and air pollution have been exaggerated' (1=strongly disagree, 
5=strongly agree) 
Member Dummy 	for membership to 	environmental 	organizations: 	1=yes; 	0 
otherwise 
MixRenewables Dummy for CE options previously completed: =1 if respondent thought of 
a mix of renewable energy sources in the unlabeled CE options; 0 otherwise 
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Table A9.2: Stepwise weighted' interval regression with common WTP 
determinantsb - Wind power 
Model la Model 2a Model 3a Model 4a 
LnWTPwind LnWTPwind LnWTPwind LnWTPwind 
Coeff. z-stat. Coeff. z-star. Coeff. z-stat. Coeff. z-stat. 
Income 0.001 3.8 0.001 4.8 0.001 4.3 0.001 4.1 
LnAge -0.60 -2.4 -0.10 -2.8 -0.42* -1.8 -0.44* -1.9 
Education 0.09 1.3 
Male -0.12 -0.7 
Child 0.15 2.0 
TypeInfoW 0.50 5.1 0.36 3.5 
SeeOffWind -0.38 -2.0 -0.39 -2.1 
InvNuclear -0.14 -2.4 
Exaggerate -0.21 -2.3 
Member -0.13 -0.5 
MixRenewables 0.28 2.0 
Constant 5.54 6.0 6.23 7.4 3.47 4.1 5.02 4.8 
a 1.38 1.39 1.26 1.22 
Prob > chi2 0.00 0.00 0.00 0.00 
Log- 
pseudolikelihood 
-991.9 -1004.8 -934.0 -900.8 
Pseudo R2' 0.11 0.10 0.20 0.24 
N 330 330 330 330 
apweight=median income; Protests and outliers have been removed; 'McKelvey and Zavoina's pseudo 
R2; Bold = significant at 1% level; Italics = significant at 5% level: significant at 10% level; 
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Table A9.3: Stepwise weighted' interval regression with common WTP 
determinantsb - Biomass 
Model lb Model 2b Model 3b Model 4b 
LnWTPbiomass LnWThiont., LnWTPbiomass LnWTPbiomass 
Coeff z-star. Coeff z-stat. Coeff z-scat. Coeff. z-stat. 
Income 0.004 0.9 0.0005 1.1 0.0006 1.5 0.0005 1.3 
LnAge -0.88 -2.5 -0.90 -2.7 -0.56 -1.6 -0.57* -1.7 
Education 0.02 0.2 
Male -0.16 -0.6 
Child 0.13 1.0 
TypeInfoB 1.17 8.2 1.17 8.1 
SeeOlfWind -0.42 -1.6 -0.43* -1.8 
InvNuclear 0.05 0.5 
Exaggerate -0.45 -3.0 
Member -0.84* -1.8 
MixRenewables -0.12 -0.4 
Constant 6.32 4.6 6.43 5.4 1.56 1.3 2.70 2.0 
a 2.20 2.19 1.84 1.77 
Prob > chi2 0.14 0.02 0.00 0.00 
Log- 
pseudolikelihood 
-1011.2 -1023.5 -742.2 -721.4 
Pseudo R2` 0.03 0.03 0.28 0.33 
N 326 326 326 326 
apweight=median income; Protests and outliers have been removed; 'McKelvey and Zavoina's pseudo 
R2; Bold = significant at 1% level; Italics = significant at 5% level: significant at 10% level; 
428 
Table A9.4: Stepwise weighted' interval regression with common WTP 
determinantsb - Nuclear power 
Model lc Model 2c Model 3c Model 4c 
LnWTPnuclear LnWTP nuclear LnWTP nuckar LnWTP nuclear 
Coeff z-scat. Coeff z-stat. Coeff z-scat. Coeff z-stat. 
Income 0.001 0.9 0.0002 0.2 0.0003 0.4 -0.0004 -0.7 
LnAge -0.49 -0.9 -0.32 -0.6 -0.11 -0.3 -0.69 -1.6 
Education -0.18 -1.1 
Male 0.88 2.1 
Child -0.43* -1.7 
Ty peInfoN 1.53 10.1 0.62 3.6 
SeeOffWind -0.29 -0.7 -0.13 -0.4 
InvNuclear 1.39 7.5 
Exaggerate -0.18 -1.1 
Member -0.90 -1.5 
MixRenewables -1.28 -3.2 
Constant 4.00* 1.8 2.99 1.5 -1.73 -1.0 -0.26 -0.2 
a 3.35 3.39 2.85 2.38 
Prob > chi2 0.09 0.81 0.00 0.00 
Log- 
pseudolikelihood 
-921.0 -938.5 -846.7 -781.8 
Pseudo R2' 0.04 0.002 0.28 0.48 
N 321 321 321 321 
apweight=median income; 'Protests and outliers have been removed; 'McKelvey and Zavoina's pseudo 
R2; Bold = significant at 1% level; Italics = significant at 5% level; * significant at 10% level; 
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APPENDIX A10: ASSOCIATIONS WITH `BIOFUELS' 
Summary 
This Appendix presents a summary of survey participants' associations with the term 
`Biofuels' and a classification of their associations. Responses to the question 'What 
comes into mind when you hear the word Riofuels' were collected and analyzed in 
order to gain some insight into participants' initial thoughts about biofuels in light of the 
low level of public familiarity with biofuels. 
A10.1 Aims and objectives 
At the beginning of our choice experiment survey on consumer preferences for 
bioethanol blends (see Chapter 7 for details on the survey and its findings), respondents 
were asked about their understanding of the term 'biofuels'. Specifically, respondents 
were asked "What comes into mind when you hear the word Riofuels'?" and were 
given some free space in the questionnaire to write down their thoughts. The aim of this 
question is to gain insight into individuals' first thoughts and reactions to biofuels as 
formed by their previous knowledge, information and experience with the term. The 
responses to this question were assessed qualitatively by analyzing the main themes and 
associations, the frequency and extensiveness of comments and by classifying them into 
different categories which are presented in Table A10.1. Section A10.2 presents a 
summary of respondents' responses and a classification of the provided associations 
with biofuels. 
A10.2 Associations with biofuels 
Associations with biofuels can be classified mainly into two groups; those relating to 
the production of biofuels and those relating to the so called 'food versus fuel' debate. 
Specifically, the first group of associations includes definitions of biofuels such as 
`renewable sources of energy which are derived from natural elements', fuels derived 
from plants or biological material', 'renewable fuels', fuels that are 'alternatives to 
depleting oil, i.e. to petrol and diesel' and 'a fuel that is grown rather than mined or 
drilled for'. At the same time a significant number of respondents thought of cleaner 
fuels that result in lower emissions and pollution or have lower carbon footprint. In 
other words, this group includes definitions of biofuels and thoughts about the nature 
and carbon impacts of alternative fuels. Interestingly, few respondents were able to 
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provide examples of specific biofuels, such as ethanol and biodiesel or raw material 
used for the production of biofuels such as palm oil, rapeseed oil, wheat, corn, 
sugarcane or recycled cooking oil. This finding emphasizes the role of publicly 
available information, since at the time of the survey there was significant UK media 
publicity on biofuels that focused mostly on the land and environmental impacts of 
biofuels and less on the available biofuel technologies. In addition, several respondents 
stated their confusion or lack of knowledge on biofuels (e.g. 'anything that will help the 
environment and climate change is a good thing but it has to be within peoples' 
acceptable price range. I feel I am not completely knowledgeable about biofuels '). 
For a significant number of respondents the first things that came into mind when 
hearing the word `biofuels' related to fuel performance and cost. Some respondents 
questioned the engine performance and fuel consumption of biofuels. Other respondents 
viewed biofuels as a costly fuel alternative that is more expensive per mile, could lead 
to higher fuel taxes and would require expensive car conversions. In addition, several 
respondents questioned the availability of biofuels at fuel stations, for example a male 
respondent raised several issues such as `It will help the planet; will my car run just as 
well?; how easy is it to obtain?; will it be cheaper than petrol or will it be overtaxed? '. 
The second main group of associations referred to the impacts of biofuels' production 
on land use and food supply. Many respondents recognized the potential contribution of 
biofuels to climate change mitigation but at the same time raised concerns about a 
number of issues pertaining to the use of available agricultural land for the cultivation of 
fuel crops rather than food crops. For example, respondents wrote that biofuels may 
lead 'perhaps to less environment/air pollution but other problems could arise from 
using it', viewed biofuels as 'not a long term solution-not enough planet to grow the 
crops', considered them as 'not necessarily environmentally sound because of the way 
some are produced' and finally thought that Riofuels will become necessary in the near 
future but not enough thought has gone into sustainable production in the light of 
global food shortages and land use'. 
Specifically, respondents raised concerns about potential food shortages; for example a 
male respondent wrote that biofuels are 'a sustainable fuel option, but care needs to be 
taken over source growing large acreage of crop to produce biofuels may cause 
problems of its own', while another respondent wrote: 'I am very concerned about 
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environmental issues and the things that are worrying about alternative fuel crops is 
that land being used to fuel cars instead of feeding people or animals on which the food 
chain is based'. Moreover, a significant number of respondents thought of the effects of 
biofuels' production on less developed countries in terms of food supply and their 
economic growth; for example several respondents mentioned 'Third world hunger due 
to alternative use of food crops ' ; 'Diverting essential crops from food production 
especially in poor countries' and 'Difficulties for poorer people, e.g. Mexicans, who 
rely on cheap corn as a dietary staple' , while others thought of the potential 'damage 
to 3rd world economies' and the role of multinational firms in Latin America. Finally, a 
significant number of respondents associated biofuels with higher food prices, for 
example 'Causing world wide increase in food prices'. 
Respondents referred also to the possible environmental impacts of biofuels' 
production, mainly its effect on rainforests. Here, associations such as 'deforestation', 
`destruction of rainforests' and 'Escalates rainforest destruction in rush to provide 
enough biofuels' appeared frequently, whereas several respondents elaborated more on 
their views, for example: 'Destruction of the rainforest and areas of African national 
habitat to grow biofuels. Not very good'; 'Fuels from renewable resources, but the 
exploitation of these can cause other problems, e.g. food shortages and deforestation'; 
`Potentially enormous uptake if cellulosic ethanol or algae based fuel can be produced, 
but currently disastrous overall due to deforestation and competition with food'. Table 
A10.1 below presents a list of associations and their respective classification. 
Table A10.1: Classification of associations with biofuels 
Associations Classification 
Specific biofuels/ crops 
Ethanol, Biodiesel 
Man made diesel 
Acres of corn for local bioethanol plant 
Oil seed, rapeseed oil, sunflower oil, alm oil 
Production of 
Recycled cooking oil/ Chip shop fat 
biofuels 
Fuel made from soya, grass, what and waste products 
Green fuels in general 
Non-carbon based fuels 
Other than petrol or diesel 
Fuels produced from biological sources and plants 
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Fuels which are less harmful for the environment 
Ecofuels/ Cleaner fuel 
Fuels obtained from vegetable products 
Renewable sources 
Green fuels with low carbon footprint 
An alternative to depleting oil deposits 
Fuels derived from fermenting selected plants 
Sustainable fuel sources 
Energy security 
Fuel cost 
Cost to the environment 
Something more expensive/ Costly alternative 
Being taxed 
Expensive car conversions 
Expensive per mile 
Fuel performance 
Less efficient 
Nationwide availability offuel? 
Green but not widely available 
Reduced engine performance 
Poor fuel consumption 
Less land for growing food 
Third world hunger due to alternative use offood crops 
Loss offood supply 
Diverting essential crops from food production 
Causing world wide increase in food prices 
Poor people starving so that rich people can drive cars 
Damage to 3rd world economies 
Multinational firms in Latin America 
Sugar plantations in Brazil 
Less pollution/ Emission reduction 
Good for the planet and the future 
Deforestation 
A greener way and helping climate change 
Safer for the environment 
Food versus fuel 
debate 
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APPENDIX All:  ALTERNATIVE SPECIFIC MODELS FOR PETROL-
ETHANOL CHOICE EXPERIMENT (E10, E85 versus Petrol) 
Table A11.1: Weighted' alternative-specific conditional logit model - MODEL 1 
Variable Coeff z-stat. 
ASC E10 5.95 2.1 
ASC E85 2.88 1.7 
RangeElO -0.002 -0.3 
RangeE85 -0.004 -0.7 
RefuelElO -0.002 -0.2 
RefuelE85 0.02 2.8 *** 
GHGE10 0.004 0.1 
GHGE85 0.01 1.1 
Health pollutantsEl 0 0.27 1.9 * 
Health pollutantsE85 -0.01 -0.1 
Fuel priceElO -0.04 -9.4 *** 
Fuel priceE85 -0.03 -5.8 *** 
Prob > chi2 0.00 
Log-likelihood -985.20 
Pseudo R2 0.10 
N 252 
apweight=education; -"' 	significant at 1%, 5% and 10% level respectively 
Table A11.2: Weighted' generic conditional logit model - MODEL 2 
Variable Coeff. z-stat. 
ASC El0 0.51 1.9 
ASC E85 -0.82 -0.9 
Range 0.005 -1.0 
Refuel 0.010 1.7 * 
GHG 0.008 0.8 
Health pollutants 0.10 1.0 
Fuel price -0.04 -10.8 *** 
Prob > chi2 0.00 
Log-likelihood -993.22 
Pseudo R2 0.09 
N 252 
apweight=education; 	significant at 1% and 10% level respectively 
434 
APPENDIX Al2: CHARACTERISTICS OF INCONSISENT RESPONDENTS IN 
DIESEL-ETHANOL CHOICE EXPERIMENT 
Table Al2.1: Characteristics of inconsistent respondents 
Variable Full 
sample 
Range 
violations 
Price 
violations 
Consistent 
choices 
Demographics 
Males 
Age (mean) 
62.7% 
54.5yrs 
60.4% 
56.7yrsa 
55.6% 
62.9yrs 
62.9% 
54.3yrs 
College degree or above 40.2% 46.9% 77.8% 39.7% 
Self employed 21.6% 9.4% 0.0% 22.4% 
Retired 24.5% 24.0% 66.7% 24.5% 
Mean annual income £37,354 £48,887 £21,339 £36,574 
Children 0.55 0.48 0.0 0.55 
Household car usage (%) 
Number of cars 
1 car 37.2 44.8 77.8 36.7 
2 cars 49.0 45.8 11.1 49.2 
3 cars 9.8 4.2 11.1 10.2 
> 3 cars 3.9 5.2 0.0 3.8 
Frequency of car use 
< 1 day/week 1.0 1.0 0.0 1.0 
1-2 days/week 10.8 5.2 44.4 11.2 
3-5 days/week 30.4 33.3 33.3 30.2 
Every day 57.8 60.4 22.2 57.7 
Car use 
Drive to work 62.7 62.5 22.2 62.8 
Drive children to school 11.8 14.6 0.0 11.6 
Do shopping 77.4 77.1 0.0 77.5 
Social activities 82.3 85.4 0.0 82.1 
Recreation 76.5 76.1 44.4 76.5 
Annual mileage 
< 4,000 miles 8.9 4.2% 0.0 9.2 
4,000-7,000 miles 8.9 14.6 55.6 8.5 
7,001-10,000 miles 25.7 16.7 33.3 26.4 
10,001-15,000 miles 36.6 41.7 11.1 36.3 
15,001-20,000 miles 10.9 11.5 0.0 10.8 
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Variable Full 
sample 
Range 
violations 
Price 
violations 
Consistent 
choices 
Knowledge, type of information, motives for information search on biofuels (%) 
High knowledge 6.7 6.2 0.0 6.9 
Positive info 32.6 32.1 77.8 32.6 
Balanced info 29.2 29.6 22.2 29.2 
Negative info 38.2 38.3 0.0 38.2 
Interest in env. issues 40.4 53.1 33.3 39.6 
Environmental attitudes (% agree) 
Change ind. behaviour 72.5 78.1 100.0 72.2 
Environment in top 3 
priorities 
52.0 64.6 100.0 51.1 
Car main cause 13.7 45.0 11.1 13.1 
C. change exaggerated. 28.4 26.0 44.4 28.6 
Avoid car for env. reasons 17.6 0.0 11.1 18.8 
Donate 12.7 7.3 11.1 13.1 
'Bold: Statistically different from consistent choices at 5% level 
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APPENDIX A13: LABELLED CHOICE EXPERIMENT SURVEY 
Imperial College 
London 
QUESTIONNAIRE SURVEY 
What is this survey about... 
This survey is part of a PhD research project at Imperial College 
London about low-carbon energy options in the United Kingdom. With 
this survey we want to know what the public thinks about different 
energy options that could be developed in the UK in the future.  
What we ask you to do.... 
Please take about 15 minutes to complete this survey. You do not need 
to know anything about low-carbon energy options to answer this 
survey. Your opinion is very important for our research and there are 
no "right" or "wrong" answers. We are very interested in your views. 
Any information you provide will be kept strictly confidential. 
How you were chosen... 
The survey has been randomly distributed to households across South- 
East England.  
To return the questionnaire... 
Please return the completed questionnaire using the stamped return 
envelope by the XX.  
Prize draw... 
If you would like to be entered into the prize draw to win one out of 
five Marks Et Spencer vouchers (of £20), please enter your details on 
the last page of the questionnaire. 
If you have any questions, please contact... 
Eleni Fimereli 
Centre for Environmental Policy, Imperial College London 
Exhibition Road, SW7 2AZ London 
Tel: 0207 594 9313 
E-mail: e.fimereli@imperial.ac.uk 
Thank you very much for helping us with our survey! 
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A. ENERGY Et THE ENVIRONMENT 
Q1. What comes into mind when you hear the word 'Low-Carbon' energy 
sources? 
Q2. Which of the following Low-Carbon energy sources have you heard of? 
PLEASE CIRCLE ALL THAT APPLY 
Wind 1 
Biomass 2 
Solar 3 
Wave 4 
Tidal 5 
Geothermal 6 
Hydro 7 
Nuclear 8 
None 9 GO TO Q9. 
Q3. How much knowledge/information would you say that you have about 
Wind Power at the moment? 
PLEASE CIRCLE YOUR ANSWER 
No knowledge 
at all 
1 
  
A lot of 
knowledge 
4 	 5 2 3 
i 
If you have circled 1, 
GO TO Q5. 
i. 
If you have circled 2-5, GO TO Q4. 
Q4. In general, the information about Wind Power you had access to so far 
has been: 
PLEASE CIRCLE ONE ONLY 
Negative 1 
Somewhat Negative 2 
Neutral 3 
Somewhat Positive 4 
Positive 5 
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Q5. How much knowledge/information would you say that you have about 
Biomass at the moment? 
PLEASE CIRCLE YOUR ANSWER 
No knowledge 
at all 
1 
 
A lot of 
knowledge 
4 	 5 3 
If you have circled 1, 
GO TO Q7. 
 
If you have circled 2-5, GO TO Q6. 
Q6. In general, the information about Biomass you had access to so far has 
been: 
PLEASE CIRCLE ONE ONLY 
Negative 1 
Somewhat Negative 2 
Neutral 3 
Somewhat Positive 4 
Positive 5 
Q7. How much knowledge/information would you say that you have about 
Nuclear Power at the moment? 
PLEASE CIRCLE YOUR ANSWER 
No knowledge 	 A lot of 
at all 	 knowledge 
1 2 	 3 	 4 	 5 
i 
If you have circled 1, 
GO TO Q9. 
If you have circled 2-5, GO TO Q8. 
Q8. In general, the information about Nuclear Power you had access to so far 
has been: 
PLEASE CIRCLE ONE ONLY 
Negative 1 
Somewhat Negative 2 
Neutral 3 
Somewhat Positive 4 
Positive 5 
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1 	 i 
Q9. Which energy sources do you think the UK will use in the next 15 years? 
PLEASE CIRCLE ALL THAT APPLY 
Same energy mix as now (coal, gas, oil, nuclear, wind) 1 
More on-shore wind power (on land) 2 
More off-shore wind power (at sea) 3 
More biomass 4 
More nuclear power 5 
Other sources (Please specify): 6 
Do not know 7 
Q10. Please consider how you feel about the environment and energy 
sources. 
Using the scale below, which ranges from 'Strongly Disagree' to 'Strongly 
Agree', indicate how far you disagree or agree with the following 
statements. 
1 	 2 	 3 	 4 	 5 
Strongly 	Disagree 	Unsure Agree Strongly 
disagree agree 
PLEASE INSERT THE NUMBER THAT DESCRIBES BEST YOUR FEELINGS 
Statements Number 
Solving environmental problems should be one of the top 3 
priorities for public spending in the UK. 
Environmental problems, such as climate change and air 
pollution have been exaggerated. 
Developed (industrialized) countries are the main 
contributors to global warming. 
The UK should invest more in renewable energy sources as 
a way to tackle climate change. 
The UK should invest more in nuclear power stations as a 
way to tackle climate change. 
Climate change is a global problem that needs to be 
addressed internationally by all countries. 
We all have to change substantially our behaviour in order 
to help tackle climate change. 
NOW GO TO SECTION B 
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B. ENERGY OPTIONS 
In view of the environmental challenges caused by climate change, the UK 
government has recognised that the UK should try to reduce its carbon dioxide (CO2) 
emissions by 2020. One way to work towards this reduction (along with other 
measures) would be to generate 20% of total electricity from low-carbon energy 
sources by 2020. 
In this part of the survey you are presented with four options capable of generating 
20% of total electricity by 2020 (the other 80% will be generated using the current 
energy mix). 
Option 1 uses On-shore Wind Power (on land); 
Option 2 uses Biomass; 
Option 3 uses Nuclear Power; 
Option 4 uses the Current Energy Mix which relies mainly on coal and natural gas  
and to a lesser extent on nuclear power and renewable sources. 
Below you can find a short description of the energy options: 
Description of Energy Options 
Wind turbines capture the wind's energy with two or three propeller-like blades, 
which are mounted on a rotor, to generate electricity. The turbines sit high atop 
towers, taking advantage of the stronger and less turbulent wind. 
Biomass is derived from agricultural and forestry residues; energy crops; landfill 
gas and biodegradable components of waste. The most widely used method in the 
UK to produce electricity from biomass is co-firing biomass with fossil fuels. Co-
firing generally involves burning biomass together with fossil fuels, thus 
substituting a proportion of the conventional fuel stream (e.g. coal) with biomass. 
In the UK, 16 major coal power plants are co-firing with biomass. 
Nuclear power is the controlled use of nuclear reactions to release energy, 
including the generation of electricity. Nuclear energy is produced by a controlled 
nuclear chain reaction and creates heat—which is used to boil water, produce 
steam, and drive a steam turbine. The turbine can be used to generate electricity.  
We would like to find out which options you mostly prefer for generating 20% of 
total electricity in the UK by 2020 by completing the choice cards that follow. 
■ Each choice card includes all four energy options (wind, biomass, nuclear, current 
energy mix) 
■ We would like you to choose the ONE option that you prefer the most in EACH  
CHOICE CARD 
■ Each energy option is described in terms of FIVE characteristics: 
1) Distance from your home 
2) Local biodiversity: impacts on local diversity of species of birds, mammals, 
insects or plants 
3) Carbon emissions: reduction in CO2 emissions that relates only to the 20% of 
electricity generation. The reduction does not refer to overall CO emissions'  
reduction in the economy, which will require other measures. 
4) Total land occupied by the energy option all over the UK in order to produce 
20% of total electricity 
5) Annual increase in household electricity bill: your electricity bill will increase 
per year by the amount stated in each option 
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An EXAMPLE of a choice card is presented below: Please look at the energy 
options in the EXAMPLE card below and choose the ONE option that you prefer the  
most. 
EXAMPLE Card 
Characteristics Oition 1 Option 2 0 I tion 3 0 •lion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity 
from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
0.25 miles 
[400m] 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local 
Biodiversity Less More No change Less 
Carbon Emissions for 
producing 20% of 
electricity 
Reduction by 
99% 
Reduction 
by 50% 
Reduction by 
95% 
Reduction 
by 0% 
Total Land 
for producing 20% of 
electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 football 
fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase in 
Electricity Bill E143 £40 £67 £0 
I would choose Option [...2....] 
Below you can find examples of a typical wind farm, biomass plant, nuclear power 
station and coal power station: 
On-shore Wind farm 
	
Biomass plant Et Energy crop 
Nuclear power station 
	
Coal power station 
A removable card presenting the characteristics in detail and the above photos is 
attached to the survey. 
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A few things to consider when completing the choice cards: 
■ Please consider each choice card separately.  
■ All choice cards are different. This means that the impacts for each energy 
option will change from one choice card to the other, representing different 
technological possibilities. 
■ Choosing an option will cost money to your household since your annual 
electricity bill will increase. Therefore, please consider your household budget 
and remember that there may be other things that you would like to spend 
your money on. 
Thank you very much for your help with our survey! 
Please look at the energy options in Card 1 below and choose the ONE option that 
ou prefer the most. 
Card 1 
Characteristics 0• non 1 0• tion 2 O• tion 3 0• tion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity 
from Current 
Energy Mix 
Distance 
from Home 
10 miles 
[16km] 
6 miles 
[10km] 
0.25 miles 
[400m] 
18 miles 
[29km] 
Local 
Biodiversity No change Less No change Less 
Carbon Emissions 
for producing 20% 
of electricity 
Reduction 
by 97% 
Reduction 
by 90% 
Reduction 
by 95% 
Reduction 
by 0% 
Total Land 
for producing 20% 
of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase 
in Electricity Bill £67 £143 £20 £0 
I would choose Option 	. 
Please look at the energy options in Card 2 below and choose the ONE option that 
you prefer the most. 
Card 2 
Characteristics 0 Btion 1 0 .tion 2 O•tion 3 0.tion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity 
from 
Current 
Energy Mix 
Distance 
from Home 
1 mile 
[1.6km] 
6 miles 
[10km] 
10 miles 
[16km] 
18 miles 
[29km] 
Local 
Biodiversity No change More Less Less 
Carbon Emissions 
for producing 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 99% 
Reduction 
by 0% 
Total Land 
for producing 20% 
of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase 
in Electricity Bill £40 £90 £67 £0 
I would choose Option [ 	 
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Please look at the energy options in Card 3 below and choose the ONE option that 
you prefer the most. 
Card 3 
Characteristics 0.tion 1 Option 2 0• tion 3 0 • tion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity 
from 
Current 
Energy Mix 
Distance 
from Home 
10 mites 
[16km] 
1 mile 
[1.6km] 
6 miles 
[10km] 
18 miles 
[29km] 
Local 
Biodiversity No change Less Less Less 
Carbon Emissions 
for producing 20% 
of electricity 
Reduction 
by 97% 
Reduction 
by 50% 
Reduction 
by 99% 
Reduction 
by 0% 
Total Land 
for producing 20% 
of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase 
in Electricity Bill £143 £67 £67 £0 
I would choose Option [ 	.] 
Please look at the energy options in Card 4 below and choose the ONE option that 
you prefer the most. 
Card 4 
Characteristics 0.tion 1 0 °bon 2 Option 3 O• tion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity 
from 
Current 
Energy Mix 
Distance 
from Home 
0.25 miles 
[400m] 
6 miles 
[10km] 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local 
Biodiversity Less More No change Less 
Carbon Emissions 
for producing 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 90% 
Reduction 
by 99% 
Reduction 
by 0% 
Total Land 
for producing 20% 
of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase 
in Electricity Bill £40 £20 £40 £0 
I would choose Option [ 	.] 
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Please look at the energy options in Card 5 below and choose the ONE option that 
you prefer the most. 
Card 5 
Characteristics 0 • tion 1 O• non 2 0 •lion 3 Ostion 4 
Electricity 
from 
WIND 
Electricity 
from 
BIOMASS 
Electricity 
from 
NUCLEAR 
Electricity 
from 
Current 
Energy Mix 
Distance 
from Home 
10 miles 
[16km] 
1 mile 
[1.6km] 
6 miles 
[10km] 
18 miles 
129km] 
Local 
Biodiversity No change More Less Less 
Carbon Emissions 
for producing 20% 
of electricity 
Reduction 
by 99% 
Reduction 
by 90% 
Reduction 
by 99% 
Reduction 
by 0% 
Total Land 
for producing 20% 
of electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase 
in Electricity Bill £90 £67 £20 £0 
I would choose Option [ 	 
Q11. When making your choices, did you consider all characteristics of the 
energy options, or did you consistently focus on one particular characteristic? 
PLEASE CIRCLE ALL THAT APPLY 
I considered only the technology/label 1 
I considered all characteristics 2 
I focused on distance 3 
I focused on local biodiversity 4 
I focused on carbon emissions 5 
I focused on total land 6 
I focused on cost 7 
Q12. When looking at the characteristic 'Distance', did you consider: 
PLEASE CIRCLE ALL THAT APPLY 
The visual effect of the energy option 1 
The possible health effects of the energy option, such as 
chronic illnesses 
2 
The possible safety issues with the energy option, such as a 
possible incident 
3 
Other issues (Please specify): 4 
Q13. If you chose Option 4 'Current Energy Mix' 3 or more times, why was this 
the case? 
PLEASE FEEL FREE TO THINK ABOUT YOUR ANSWER 
445 
Q14. If you always chose a specific energy option (e.g. Wind power) in all choice 
cards, why was this the case? 
PLEASE FEEL FREE TO THINK ABOUT YOUR ANSWER 
Q15. There is also the possibility that wind farms are located off-shore (at sea) 
instead of on land. They would therefore not occupy land and be less visible, but 
this option would also be more costly to develop. 
Using the scale below, which ranges from 'Strongly Disagree' to 'Strongly Agree', 
please indicate how far you disagree or agree with the following statements. 
1 	 2 	 3 	 4 	 5 
Strongly 	Disagree 	Unsure Agree Strongly 
disagree agree 
PLEASE INSERT THE NUMBER THAT DESCRIBES BEST YOUR FEELINGS 
Statements Number 
I am indifferent between wind farms being located on-shore or 
off-shore. 
In general, I would prefer the cheapest option for me. 
I would prefer to have wind farms off-shore as long as it does not 
cost me more. 
I would be prepared to pay a little more to have wind farms 
moved off-shore. 
I would be prepared to pay a lot more to have wind farms moved 
off-shore. 
In general, I prefer wind farms to be located on-shore. 
In general, on-shore wind farms do not affect me. 
I dislike wind farms whether on-shore or off-shore. 
Q16. Now that you have completed the previous choice cards, can you tell 
us which energy sources do you think the UK will use in the next 15 years? 
PLEASE CIRCLE ALL THAT APPLY 
Same energy mix as now (coal, gas, oil, nuclear, wind) 1 
More on-shore wind power (on land) 2 
More off-shore wind power (at sea) 3 
More biomass 4 
More nuclear power 5 
Other sources (Please specify): 6 
Do not know 7 
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Q17. Have you ever seen or lived near one of the following? 
PLEASE CIRCLE ALL THAT APPLY 
I have seen I have lived near 
On-shore wind farm (on land) 1 1 
Off-shore wind farm (at sea) 2 2 
Biomass power station 3 3 
Nuclear power station 4 4 
Coal power station 5 5 
Gas power station 6 6 
None 7 7 
Q18. Do any of the following apply to you? 
PLEASE CIRCLE ALL THAT APPLY 
You are member of an environmental or conservation organization 
(e.g. Greenpeace, WWF, Friends of the Earth, RSPB). 
1 
You have made a donation to an environmental or conservation 
organization. 
2 
None of the above 3 
NOW GO TO SECTION C 
C. RESPONDENT/HOUSEHOLD PROFILE 
Please spend some minutes completing this section. This section is important 
for our research; it will help us understand the profile of the respondents to our 
survey. The information provided will be used for statistical purposes only and 
will remain strictly confidential. 
1. Are you: 
Male? 
	
1 
Female? 2 
2. What is your age? 
Under 20 years old 1 
20 - 29 years old 2 
30 - 39 years old 3 
40 - 49 years old 4 
50 - 59 years old 5 
60 - 69 years old 6 
70 - 75 years old 7 
Over 75 years old 8 
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3. What is your highest educational level or qualification? 
PLEASE CIRCLE ONE ONLY 
Primary education 1 
0 level/GCSE/GCE or equivalent 2 
A level/HNC/HND/BTEC or equivalent 3 
College/University degree 4 
Higher degree (Diploma, Master's, Doctorate) 5 
Professional qualification 6 
Other: (Please specify): 7 
4. Which of the following describes best your current work status? 
PLEASE CIRCLE ONE ONLY 
Self-employed 1 
Employed full-time (>30hrs/week) 2 
Employed part-time (<30hrs/week) 3 
Looking after home full-time 4 
Unemployed 5 
Student 6 
Retired 7 
Unable to work 8 
5. How many children under the age of 16 live in your household? 
No children 1 
1 child 2 
2 children 3 
3 children 4 
4 or more children 5 
6. Which of the following describes best your total annual household 
income before tax? 
PLEASE CIRCLE ONE ONLY 
£0 - 14,999 1 
£15,000 - 19,999 2 
£20,000 - 29,999 3 
£30,000 - 39,999 4 
£40,000 - 49,999 5 
£50,000 - 59,999 6 
£60,000 - 79,999 7 
£80,000 - 99,999 8 
£100,000 or more 9 
This information is for statistical purposes only and will be kept strictly 
confidential. 
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This is the end of the survey. 
Thank you very much for your time! 
If you wish to be entered into the prize draw (see front page) please provide 
your contact details below: 
TO RETURN THE COMPLETED QUESTIONNAIRE:  
PLEASE RETURN THE COMPLETED QUESTIONNAIRE USING THE 
STAMPED RETURN ENVELOPE BY XX 
It would be a great help if you could return the questionnaire as soon as possible! 
If you would like to add any further comments please use the space below: 
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Biomass plant 8 Energy crop 
Coal power station 
FOR USE IN CHOICE CARDS: Each energy option is described in terms of FIVE 
characteristics 
Distance How far/close the energy option will be located from your 
home. 
Local 
Biodiversity 
The impact on the local diversity of species in the area 
surrounding the energy option. 
Less 	biodiversity 	means 	that 	fewer 	species 	of 	birds, 
mammals, insects or plants will use as a habitat the area 
surrounding the energy option. 
No change means that there will be no change in the local 
diversity of species of birds, mammals, insects or plants. 
More 	biodiversity 	means 	that 	more 	species 	of 	birds, 
mammals, insects or plants will use as a habitat the area 
surrounding the energy option 
Carbon 
Emissions 
Reduction in CO2 emissions that relates only to the 20% of 
electricity generation. The reduction does not refer to overall 
CO2 emissions' reduction in the economy, which will require 
other measures. 
Total Land How much land the energy option will have to occupy all over 
the UK in order to generate 20% of total electricity by 2020. 
Wind: 5,832 ha = approx. 7,930 football fields; 
Biomass: 816,000 ha = approx. 1,190,750 football fields; 
Nuclear: 568 ha = approx. 772 football fields; 
Current mix: 1,594 ha = approx. 2167 football fields 
Increase in 
electricity bill 
How much your electricity bill will increase every year. 
Below you can find pictures of a typical  wind farm, biomass plant, nuclear power 
station and coal power station. 
On-shore Wind farm 
Nuclear power station 
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APPENDIX A14: UNLABELLED CHOICE EXPERIMENT SURVEY 
(distributed together with the Contingent valuation survey — Appendix A15) 
BOOKLET 1: Your views on the environment Et energy sources 
PLEASE COMPLETE THIS BOOKLET. 
Your opinion is very important for our research.  
Q1. Which of the following Low-Carbon energy sources have you heard of? 
❑ Wind 	❑  Solar 	❑  Tidal 	❑  Geothermal 	❑  None 
❑ Hydro ❑  Biomass ❑  Wave 	❑  Nuclear 
Q2. How far do you disagree or agree with the following statements? 
Strongly 
disagree 
Disagree Unsure Agree Strongly 
agree 
1. We all have to change 
substantially our behaviour 
in order to help tackle 
climate change. 
II • • • ■ 
2. Climate change is a 
global problem that needs 
to be addressed • • • ■ ■ 
internationally by all 
countries. 
3. The UK should invest 
more in nuclear power 
stations as a way to tackle 
climate change. 
• • • • • 
4. The UK should invest 
more in renewable energy 
sources as a way to tackle 
climate change. 
• • IM • ■ 
5. Developed 
(industrialized) countries 
are the main contributors • • • • ■ 
to global warming. 
6. Environmental problems, 
such as climate change and 
air pollution have been 
exaggerated. 
• • • IN ■ 
7. Solving environmental 
problems should be one of 
the top 3 priorities for • • • • ■ 
public spending in the UK. 
Q3. Do any of the following apply to you? 
❑ You are member of an environmental or conservation organization. 
❑ You have made a donation to an environmental organization. 
❑ None of the above 
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ALTERNATIVE ENERGY OPTIONS 
In view of the environmental challenges caused by climate change, the UK 
government has recognised that the UK should try to reduce its carbon 
dioxide (CO2) emissions by 2020. One way to work towards this reduction 
(along with other measures) would be to generate 20% of total 
electricity from more low-carbon energy sources by 2020, i.e. from 
sources that produce less carbon emissions. 
Suppose there are three options that could generate 20% of total 
electricity by 2020 (the other 80% will be generated using the current 
energy mix). 
■ Options 1 and 2 use low-carbon energy sources (e.g. wind power, 
biomass, nuclear power etc.) 
■ Option 3 uses the current energy mix (mainly coal and natural gas,  
some nuclear power and renewable sources). 
Each energy option is described in terms of FIVE characteristics: 
Distance: how far/close the energy option will be located from your home 
Local biodiversity: impacts on local diversity of species of birds, 
mammals, insects or plants 
Carbon emissions: reduction in CO2 emissions  only within the 20% of 
electricity. The reduction does not refer to overall CO2 emissions'  
reduction in the UK, which will require other measures. 
Total land occupied by the energy option all over the UK in order to 
produce 20% of total electricity 
Annual increase in household electricity bill: your electricity bill will 
increase per year by the amount presented in each option 
A removable card presenting the above characteristics is attached to the 
survey 
An EXAMPLE of a choice card is presented below: Please look at the energy 
options in the EXAMPLE card below and choose the ONE option that you prefer the 
most. 
EXAMPLE Card 
Characteristics 0.tion 1 0.tion 2 O. tion 2 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
0.25 miles 
1400m] 
18 miles 
129km] 
Local 
Biodiversity Less More Less 
Carbon Emissions 
only within the 20% of 
electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 0% 
Total Land 
for producing only 20% of 
electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase in 
£200 £55 £0 Electricity Bill 
I would choose 4 
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We would like to find out which options you mostly prefer for generating 20% of 
total electricity in the UK by 2020 by completing the choice cards that follow. 
A few things to consider when completing the choice cards: 
■ Please consider each choice card individually.  
■ All choice cards are different. The impacts for each energy option will change 
from one choice card to the other, representing different current and future 
technological possibilities.  
■ Choosing an option will cost money to your household since your annual 
electricity bill will increase. Therefore, please consider your household budget and 
remember that there may be other things that you might like to spend your 
money on. 
Please look at the energy options in Card 1 below and choose the ONE option that 
ou prefer the most. 
Card 1 
Characteristics 0• tion 1 0 .tion 2 0 •lion 3 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
0.25 miles 
[400m] 
18 miles 
[29km] 
Local Biodiversity 
No change More Less 
Carbon Emissions 
only within the 20% of 
electricity 
Reduction 
by 50% 
Reduction 
by 90% 
Reduction 
by 0% 
Total Land 
for producing only 20% of 
electricity 
816,000 ha 
Or 1,190,750 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase in 
£55 £55 £0 Electricity Bill 
I would choose 
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Please look at the energy options in Card 2 below and choose the ONE option that 
ou prefer the most. 
Card 2 
Characteristics Option 1 0 'don 2 0 , tion 3 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
6 miles 
[10km] 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local Biodiversity 
Less More Less 
Carbon Emissions 
only within the 20% of 
electricity 
Reduction 
by 99% 
Reduction 
by 50% 
Reduction 
by 0% 
Total Land 
for producing only 20% of 
electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase in 
£55 £200 £0 Electricity Bill 
I would choose 
Please look at the energy options in Card 3 below and choose the ONE option that  
you prefer the most. 
Card 3 
Characteristics O• tion 1 0 •Lion 2 Option 3 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
10 miles 
[16km] 
10 miles 
[16km] 
18 miles 
[29km] 
Local Biodiversity 
Less No change Less 
Carbon Emissions 
only within the 20% of 
electricity 
Reduction 
by 50% 
Reduction 
by 99% 
Reduction 
by 0% 
Total Land 
for producing only 20% of 
electricity 
5,832 ha 
Or 7,930 
football fields 
816,000 ha 
Or 1,190,750 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase in 
£32 £80 £0 Electricity Bill 
I would choose 
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Please look at the energy options in Card 4 below and choose the ONE option that 
ou prefer the most. 
Card 4 
Characteristics 0 .tion 1 0.tion 2 0.tion 3 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
0.25 miles 
[400m1 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local Biodiversity 
More Less Less 
Carbon Emissions 
only within the 20% of 
electricity 
Reduction 
by 50% 
Reduction 
by 50% 
Reduction 
by 0% 
Total Land 
for producing only 20% of 
electricity 
5,832 ha 
Or 7,930 
football fields 
5,832 ha 
Or 7,930 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase in 
£80 £80 £0 Electricity Bill 
I would choose 
Please look at the energy options in Card 5 below and choose the ONE option that 
ou prefer the most. 
Card 5 
Characteristics 0.tion 1 0 etion 2 0.tion 3 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Low-Carbon 
Sources 
Electricity from 
Current 
Energy Mix 
Distance 
from Home 
10 miles 
[16km] 
1 mile 
[1.6km] 
18 miles 
[29km] 
Local Biodiversity 
More Less Less 
Carbon Emissions 
only within the 20% of 
electricity 
Reduction 
by 90% 
Reduction 
by 90% 
Reduction 
by 0% 
Total Land 
for producing only 20% of 
electricity 
816,000 ha 
Or 1,190,750 
football fields 
568 ha 
Or 772 
football fields 
1,594 ha 
Or 2,167 
football fields 
Annual Increase in Electricity 
£55 £100 £0 Bill 
1 would choose 
Q4. When making your choices, did you consider all characteristics of the energy 
options, or did you consistently focus on one particular characteristic? 
❑ I considered all characteristics 
❑ I focused on distance 
❑ I focused on local biodiversity  
❑ I focused on carbon emissions 
❑ I focused on total land 
❑ I focused on cost 
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Q5. When choosing Options 1 and 2, did you think of any particular energy 
source/sources? 
❑ No, I did not think of anything in particular. 
❑ I thought of one source: (Pis specify) 	  
❑ I thought of a mix of sources: (Pis specify) 	  
❑ I did not choose options 1 or 2. 
Q6. When looking at 'Distance', did you think how far/close your home would be 
from: 
❑ a power station in general? 
❑ a particular type of power station? (e.g. wind farm, coal station, 
nuclear station etc.): (Pis specify) 	  
❑ a mixture of energy sources?: (Pls specify) 	  
❑ Nothing in particular. 
Q7. If you chose Option 3 'Current Energy Mix' 3 or more times, why was this the 
case? 
PLEASE WRITE YOUR THOUGHTS BELOW 
RESPONDENT/HOUSEHOLD PROFILE 
Please spend some minutes completing this section. This section is important for 
our research; it will help us understand the profile of the respondents to our 
survey. The information provided will be used for statistical purposes only and 
will remain strictly confidential. 
1. Are you: 
❑ Male? 
2. What is your age? 
❑ Under 20 years old 
❑ 20 - 29 years old 
❑ 30 - 39 years old 
❑ Female? 
❑ 40 - 49 years old 
❑ 50 - 59 years old 
❑ 60 - 69 years old 
❑ 70 - 75 years old 
❑ Over 75 years old 
3. What is your highest educational level or qualification? 
❑ Primary education 
❑ 0 level/GCSE/GCE 
❑ A level/HNC/HND/etc 
❑ College/University 
degree 
❑ Higher degree 
(Master's, Doctorate) 
❑ Professional 
qualification 
❑ Other: 
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4. Which of the following best describes your current work status? 
❑ Self-employed 
	
❑  Student 	 ❑  Unable to work 
❑ Employed full-time 	❑  Looking after home ❑  Unemployed 
(>30hrs/week) 	 full-time 
❑ Employed part-time 	❑  Retired 
(<30hrs/week) 
5. Which of the following best describes your total annual household income 
before tax? 
❑  £0 - 14,999 ❑  £30,000 - 39,999 ❑  £60,000 - 79,999 
❑  £15,000 - 19,999 ❑  £40,000 - 49,999 ❑  £80,000 - 99,999 
❑  E20,000 - 29,999 ❑  £50,000 - 59,999 ❑ £100,000 or more 
6. How many children under the age of 16 live in your household? 
	  children (Pis insert your answer) 
This information is for statistical purposes only and will be kept strictly confidential. 
Please do not forget to complete the YELLOW booklet. 
Please return both booklets using the stamped return envelope. 
Thank you very much for your time!  
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FOR USE IN CHOICE CARDS: Each energy option is described in terms of FIVE 
characteristics 
Distance How far/close the energy source/project will be located 
from your home. 
Local 
Biodiversity 
The impact on the local diversity of species in the area 
surrounding the energy source/project. 
Less biodiversity means that fewer species of birds, 
mammals, insects or plants will use as a habitat the area 
surrounding the energy source/project. 
No change means that there will be no change in the 
local diversity of species of birds, mammals, insects or 
plants. 
More biodiversity means that more species of birds, 
mammals, insects or plants will use as a habitat the area 
surrounding the energy source/project. 
Carbon 
Emissions 
Reduction in CO2 emissions that relates only to the 20% of 
electricity generation. The reduction does not refer to 
overall CO2 emissions' reduction in the UK, which will 
require other measures. 
Total Land How much land the energy source will have to occupy all 
over the UK in order to generate 20% of total electricity 
by 2020. 
Increase in 
electricity bill 
How much your electricity bill will increase every year. 
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APPENDIX A15: CONTINGENT VALUATION SURVEY 
(distributed together with Unlabelled CE survey — Appendix A14) 
BOOKLET 2: Your attitudes towards specific energy options 
PLEASE COMPLETE THIS BOOKLET. 
Your opinion is very important to our research. 
Thank you very much for your help with our survey! 
SPECIFIC ENERGY OPTIONS 
Suppose three scenarios being considered to produce 20% of total electricity 
by 2020. One of these scenarios will go ahead. 
■ Scenario 1: 20% from WIND power 
■ Scenario 2: 20% from BIOMASS 
■ Scenario 3: 20% from NUCLEAR power 
We would like to find out your preferences for producing 20% of our 
electricity from either wind, biomass or nuclear and if your household is 
willing to pay something extra on its electricity bill every year. This extra 
amount on your electricity bill would help cover some of the higher 
production costs of these energy scenarios. 
Studies have shown that many people say they are willing to pay more for 
cleaner energy sources than they would actually pay in reality. 
Please think about this question just like it was a real decision. 
If you decide to pay a bit extra on your yearly electricity bill, you would 
have less money each year to spend on other things. 
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Scenario 1: Electricity from WIND  
Wind power captures the wind's 
energy. Wind turbines have two or 
three propeller-like blades, which are 
mounted on a rotor, to generate 
electricity. The turbines sit high atop 
" • ' 
 
 
A typical wind farm 
If 20% from Wind If 20% from Current Mix 
(current situation) 
CO2 emissions only within the 
20% of electricity 
Reduced by 99% Reduced by 0% 
Local 
biodiversity No change Less 
Location of 
power stations 
Wind farm 
located at 10 miles 
from home 
Coal/Gas power station 
located at 18 miles 
from home 
Total land occupied by power 
stations 
5,832 hectares 
(7,930 football fields) 
all over the UK 
1,594 hectares 
(2,167 football fields) 
all over the UK 
Electricity bill Increase No increase 
v What is the maximum you would be willing to pay every year, if anything, to 
have 20% of UK electricity produced from wind power by 2020? 
0 £0 CI £5 10 £32 CI E90 0 £200 
CI £0.50 CI £7 D E40 CI £100 CI £250 
0 £1 0 £8.50 D £55 CI £143 CI £300 
0 £2 CI £12 D £67 0 £170 CI Other amount 
El E3 0 E20 0 £80 £ 
✓ How certain are you that you would really pay this amount if asked? 
Not certain at all 	 Very certain 
1 	2 	3 	4 	5 
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Scenario 2: Electricity from BIOMASS 
Biomass is derived from agricultural, 
forestry by-products; energy crops; 
landfill gas and waste. The most widely 
used method to produce electricity 
from biomass is burning biomass 
together with fossil fuels. 
A typical .biomass power station 
 
If 20% from Biomass If 20% from Current Mix 
(current situation) 
CO2 emissions only 
within the 20% of 
electricity Reduced by 90% Reduced by 0% 
Local 
biodiversity More Less 
Location of 
power stations 
Biomass power station 
located at 10 miles 
from home 
Coal/Gas power station 
located at 18 miles 
from home 
Total land occupied by 
power stations (and 
crops) 
816,000 hectares 
(1,190,750 football fields) 
all over the UK 
1,594 hectares 
(2,167 football fields) 
all over the UK 
Electricity bill Increase No increase 
✓ What is the maximum you would be willing to pay every year, if anything, to 
have 20% of UK electricity produced from biomass by 2020? 
❑ £0 ❑ E5 ❑  £32 ❑ £90 ❑ £200 
❑ £0.50 ❑ E7 ❑  £40 ❑ £100 ❑ £250 
❑ E1 ❑ £8.50 ❑  £55 ❑ £143 ❑ £300 
❑ E2 ❑ £12 ❑  £67 ❑ £170 ❑ Other amount 
❑ £3 ❑ £20 ❑  £80 £ 
✓ How certain are you that you would really pay this amount if asked? 
Not certain at all 	 Very certain 
1 	 2 	 3 	 4 	 5 
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Scenario 3: Electricity from NUCLEAR 
 
Nuclear power is the controlled use 
of nuclear reactions to release 
energy. Nuclear energy creates heat 
which is used to boil water, produce 
steam and generate electricity. 
 
A typical nuclear power station 
If 20% from Nuclear If 20% from Current Mix 
(current situation) 
CO2 emissions only within 
the 20% of electricity 
Reduced by 97% Reduced by 0% 
Local 
biodiversity No change Less 
Location of 
power stations 
Nuclear power station 
located at 10 miles 
from home 
Coal/Gas power station 
located at 18 miles 
from home 
Total land occupied by 
power stations 
568 hectares 
(772 football fields) 
all over the UK 
1,594 hectares 
(2,167 football fields) 
all over the UK 
Electricity bill Increase No increase 
v What is the maximum you would be willing to pay every year, if anything, to 
have 20% of UK electricity produced from nuclear power by 2020? 
❑ £0 ❑ E.5 ❑ E32 ❑ £90 ❑ £200 
❑ £0.50 ❑ E7 ❑ £40 ❑ £100 ❑ £250 
❑ £1 ❑ £8.50 ❑ E55 ❑ £143 ❑ £300 
❑ £2 ❑ £12 ❑ £67 ❑ £170 ❑ Other amount 
❑ £3 ❑ £20 ❑ £80 
✓ How certain are you that you would really pay this amount if asked? 
Not certain at all 
1 
 
Very certain 
2 	 3 	 4 	 5 
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Q1. People have different reasons for saying £0 pounds or nothing. Which reasons 
below describe best your reason for choosing £0 - if you chose £0 in any of the 
scenarios? 
❑ I/Our household cannot afford an increase in the electricity bill. 
❑ I/We are satisfied with how electricity is produced. 
❑ The government/ electricity companies should pay for this. 
❑ I need more information to answer this question. 
El I do not agree with the use of nuclear power. 
❑ I do not agree with the use of wind power. 
❑ I do not agree with the use of biomass. 
❑ I would prefer our future electricity to be produced by other energy 
sources. 
❑ I object to paying higher electricity prices. 
❑ I think that households should voluntarily pay and not through an 
increase in their electricity bill. 
Q2. Which reasons below describe best your motivations for choosing to pay 
something for any of the scenarios? 
❑ 	I am very concerned about climate change. 
❑ I want to support the Wind power programme as described in the 
survey. 
❑ I want to support the Biomass programme as described in the survey. 
❑ I want to support the Nuclear power programme as described in the 
survey. 
❑ We should reduce our CO2 emissions and tackle climate change for 
future generations. 
❑ I like supporting a good cause and the details of the energy sources, 
as described in the survey, are not important to me. 
❑ 	I don't believe that I would really have to pay. 
Q3. How much knowledge/information would you say that you have at the 
moment about the energy sources below? 
No 
knowledge 
at all 
A lot of 
knowledge 
1 2 3 4 5 
Wind ❑  ❑  ❑  ❑  ❑  
Biomass ❑  ❑  ❑  ❑  ❑  
Nuclear ❑  ❑  ❑  ❑  ❑  
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Q4. In general, your information so far has been: 
Negative Mixed/ Neutral Positive 
1 2 3 4 5 
Wind 
❑  ❑  ❑  ❑  ❑  
Biomass 
❑  ❑  ❑  ❑  ❑  
Nuclear 
❑  ❑  ❑  ❑  ❑  
Q5. Have you ever seen or lived near one of the following? 
PLEASE TICK ALL THAT APPLY 
On-shore wind farm (on land) 
Off-shore wind farm (at sea) 
Biomass power station 
Nuclear power station 
Coal power station 
Gas power station 
None 
Q6. How did you find this survey? 
I have seen 
❑  
❑  
❑  
❑  
❑  
❑  
❑  
I have lived near 
❑  
❑  
❑ 
 
❑  
❑  
❑  
❑  
❑ Interesting 
	
❑  Too much information 	❑  Too long 
❑ Not interesting 
	
❑  Too complicated 
Q7. In which order did you complete this survey? 
❑ First the White booklet, then the Yellow booklet. 
❑ First the Yellow booklet, then the White booklet. 
❑ A little bit of both in no particular order. 
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This is the end of the survey! 
Thank you very much for your time! 
If you wish to be entered into the prize draw (see cover letter) please provide 
your contact details below: 
TO RETURN THE COMPLETED QUESTIONNAIRES:  
PLEASE RETURN THE COMPLETED QUESTIONNAIRES USING THE STAMPED RETURN 
ENVELOPE BY )0( 
It would be a great help if you could return the questionnaires as soon as 
possible! 
If you would like to add any further comments please use the space below: 
If you have any questions, please contact... 
Eleni Fimereli 
Centre for Environmental Policy 
Imperial College London 
Exhibition Road, SW7 2AZ London 
Tel: 0207 594 9313 
E-mail: e.fimereli05@imperiaLac.uk 
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APPENDIX A16: BIOETHANOL CHOICE EXPERIMENT SURVEY 
QUESTIONNAIRE SURVEY 
What we ask you to do.... 
Please take about 15 minutes to complete this survey. Your opinion is very 
important for our research and there are no "right" or "wrong" answers. We are 
very interested in your views. 
Any information you provide will be kept strictly confidential. 
There are three booklets in this survey: 
1. WHITE booklet with questions on your attitudes towards the environment 
2. BLUE booklet with questions for drivers of PETROL cars 
3. YELLOW booklet with questions for drivers of DIESEL cars 
We would be grateful if you could complete the WHITE booklet and either the 
BLUE or the YELLOW booklet. 
How you were chosen... 
The survey has been randomly distributed to households across Somerset County. 
To return the questionnaires... 
Please return the completed questionnaires using the stamped return envelope by 
the XX. 
Prize draw... 
If you would like to be entered into the prize draw to win one out of five £20 
Marks Et Spencer vouchers, please enter your details on the last page of the 
questionnaire. 
Thank you very much for helping us with our survey! SOMERSET 
4111111‘  
County Council 
  
If you have any questions, please contact... 
Eleni Fimereli 
Centre for Environmental Policy, Imperial College London 
Exhibition Road, SW7 2AZ London 
Tel: 0207 594 9313, E-mail: e.fimereli05@imperial.ac.uk  
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A. BIOFUELS 
Ql. Which of the following alternative transport fuels have you heard of, if any? 
❑ Natural gas 
❑ Hydrogen 
❑ Biogas 
❑ Bioethanol 
❑ Methanol 
❑ Biodiesel 
❑ None 
❑ Other: 	  
   
Q2. What comes into mind when you hear the term "biofuels", if anything? 
PLEASE WRITE YOUR THOUGHTS BELOW 
Q3. How much knowledge/information would you say that you have about 
biofuels at the moment? 
PLEASE CIRCLE YOUR ANSWER 
No knowledge 
	 A lot of 
at all 
	
knowledge 
1 2 
	
3 
	
4 
	
5 
1 
If you have circled 1, 	If you have circled 2-5, 
GO TO Q7 (Page 3) GO TO Q4 (Page 3) 
Q4. In general, the information about biofuels you have had access to so far has 
been: 
❑ Negative 	 ❑  Somewhat positive 
❑ Somewhat negative 	 ❑  Positive 
❑ Neutral 
Q5. From which of the following sources did you get this information on biofuels? 
❑ Newspaper/ Magazines 	❑  Local community activities 
❑ Television 	 ❑  Friends/ Family/ Colleagues 
❑ Radio 	 ❑  Brochures/ Exhibition 
❑ Internet 	 ❑  Other: 	  
❑ Somerset Biofuel Project 
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Q6. What made you  read/hear  about biofuels? 
❑ No particular reason 	❑  Personal interest in alternative fuels 
in general 
❑ Useful for my work 	❑  Personal interest in environmental 
issues 
❑ Other: 	  
B. THE ENVIRONMENT 
Q7. Please consider how you feel about the environment. Please indicate how far 
you disagree/agree with the following statements. 
a. We all have to change our behaviour a lot in order to help tackle climate 
change. 
❑ Strongly ❑  Disagree ❑  Unsure 	❑  Agree 	❑  Strongly 
Disagree 	 agree 
b. Solving environmental problems should be one of the top 3 priorities for public 
spending in the UK. 
❑ Strongly ❑  Disagree ❑  Unsure 	❑  Agree 	❑  Strongly 
disagree 	 agree 
c. Car use is the main cause of air pollution. 
❑ Strongly ❑  Disagree ❑  Unsure 	❑  Agree 
	
❑  Strongly 
disagree 	 agree 
d. Environmental problems, such as climate change and air pollution have been 
exaggerated.  
❑ Strongly ❑  Disagree ❑  Unsure 	❑  Agree 
	
❑  Strongly 
disagree 	 agree 
e. It is more important for the UK to reduce its carbon dioxide (CO2) emissions by 
investing more in renewable energy for electricity generation than in alternative 
fuels for transportation. 
❑ Strongly ❑  Disagree ❑  Unsure 	❑  Agree 
	
❑  Strongly 
disagree 	 agree 
Q8. How often do you perform the following activities? 
a. Recycle glass, cans, paper. 
❑ Never 	❑  Rarely ❑  Sometimes 	❑  Often 	❑  Always 
b. Avoid using your car for environmental reasons (e.g. walk, cycle, use of public 
transport). 
❑ Never 	❑  Rarely ❑  Sometimes 	❑  Often 	❑  Always 
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c. Choose a product because of its environmentally friendly packaging or 
ingredients. 
❑ Never 	❑  Rarely ❑  Sometimes 	❑  Often 	❑  Always 
d. Donate to environmental organizations. 
❑ Never 	❑  Rarely ❑  Sometimes 	❑  Often 	❑  Always 
C. HOUSEHOLD CAR USE 
Q9. How many cars are there in your household? 
❑ 0 cars (GO TO SECTION D.) 
	
❑  3 cars 
❑ 1 car 
	
❑  more than 3 cars 
❑ 2 cars 
Q10. How often do you use your car per week? 
❑ Less than 1 day per week 
	
❑  3 to 5 days per week 
❑ 1 to 2 days per week 
	
❑  Every day 
Q11. Do you use your car to: 
❑ Drive to work 	 ❑  Visit friends/family etc. 
❑ Drive the children to school 	❑  For recreation (e.g. trips) 
❑ Do your shopping 	 ❑  Other: 	  
Q12. How many miles (approximately) do you drive every year? 
❑ Less than 4,000 miles 
	
❑  10,001 miles - 15,000 miles 
❑ 4,000 - 7,000 miles 
	
❑  15,001 - 20,000 miles 
❑ 7,001 - 10,000 miles 
	
❑  More than 20,000 miles 
Q13. What is the maximum fuel price/litre you would be willing to pay before 
stop using your car? 
❑  106p ❑  118p ❑  128p ❑  139p 
❑  114p ❑  126p ❑  132p ❑  152p 
Q14. What is the minimum range on a full tank you would find acceptable in a 
car? 
❑ 205 miles 	 ❑  360 miles 
	
❑  570 miles 
❑ 230 miles 	 ❑  375 miles 
	
❑  590 miles 
❑ 340 miles 	 ❑  540 miles 
	
❑  600 miles 
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D. RESPONDENT/HOUSEHOLD PROFILE 
Please spend some minutes completing this section. This section is important for 
our research; it will help us understand the profile of the respondents to our 
survey. The information provided will be used for statistical purposes only and 
will remain strictly confidential. 
1. Are you: 
❑ Male? 
2. What is your age? 
❑ Under 20 years old 
❑ 20 - 29 years old 
❑ 30 - 39 years old 
❑ 40 - 49 years old  
❑ Female? 
❑ 50 - 59 years old 
❑ 60 - 69 years old 
❑ 70 - 75 years old 
❑ Over 75 years old 
3. What is your highest educational level or qualification? 
❑ Primary education 
❑ 0 level/GCSE/GCE 
❑ A level/HNC/HND/BTEC 
❑ College/University degree  
❑ Higher degree (Diploma, 
Master's, Doctorate) 
❑ Professional qualification 
❑ Other: 	  
4. Which of the following best describes your current work status? 
❑ Self-employed 
❑ Employed full-time 
(>30hrs/week) 
❑ Employed part-time 
(<30hrs/week) 
❑ Looking after home full-time 
5. Which of the following best 
before tax? 
❑ Unemployed 
❑ Student 
❑ Retired 
❑ Unable to work 
describes your total annual household income 
     
❑  £0 - 14,999 ❑  £50,000 - 59,999 
❑  £15,000 - 19,999 ❑  E60,000 - 79,999 
❑  £20,000 - 29,999 ❑  £80,000 - 99,999 
❑  £30,000 - 39,999 ❑ £100,000 or more 
❑  E40,000 - 49,999 
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6. How many children under the age of 16 live in your household? 
❑ No children 
	
❑  3 children 
❑ 1 child 
	
❑  4 or more children 
❑ 2 children 
7. Do you own: 
❑ A petrol car/ cars? 
(PLEASE COMPLETE THE BLUE BOOKLET) 
❑ A diesel car/ cars? 
(PLEASE COMPLETE THE YELLOW BOOKLET) 
❑ Both petrol and diesel cars? 
(PLEASE COMPLETE THE BLUE AND YELLOW BOOKLET) 
Thank you very much for your time! 
If you wish to be entered into the prize draw (see front page) please provide your 
contact details below: 
TO RETURN THE COMPLETED QUESTIONNAIRES:  
PLEASE RETURN THE COMPLETED QUESTIONNAIRES USING THE STAMPED RETURN 
ENVELOPE BY XX 
It would be a great help if you could return the questionnaires as soon as 
possible! 
If you would like to add any further comments please use the space below: 
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Imperial College 
London 
FOR PETROL CAR OWNERS/ DRIVERS 
Thank you very much for choosing to complete this survey. 
In this part of the survey we want to know how you feel about the use of 
bioethanol fuel in your current petrol car. 
If you wish, you can return any questionnaires that do not apply to you, so that we 
can recycle them. 
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USE OF BIOETHANOL IN PETROL CARS 
Bioethanol is a liquid fuei that can be made from crops such as cereals, sugar 
beet and maize. Bioethanol is usually blended with petrol in different 
proportions from 5% to 85% bioethanol. 
Increasing the use of bioethanol in passenger cars is one way for the UK to 
achieve its carbon dioxide (CO2) emissions targets. 
We would like you to imagine that you could refuel your current petrol car 
with any of the fuels below after some slight modifications to the car which 
would be carried out in a matter of hours at no cost to you.  
■ Fuel 1: 10% bioethanol blend (10% bioethanol and 90% petrol) 
■ Fuel 2: 85% bioethanol blend (85% bioethanol and 15% petrol) 
■ Fuel 3: Petrol (100% petrol) 
We would like to know your preferences for these fuels by completing the cards 
that follow. 
Each fuel is described in terms of SIX characteristics in the cards: 
1) Range on full tank: How many miles you will be able to drive with a tank full with 
50 litres of fuel. 
2) Refuelling stations: How many refuelling stations in Somerset County will offer 
the fuel. 
3) Greenhouse gas emissions: The reduction in greenhouse gas emissions per mile 
driven. Greenhouse gases are considered to have an effect on climate change. 
4) Other air pollutants affecting public health: The impact of each fuel on these air 
pollutants per mile driven. 
5) Performance: How each fuel affects the power and starting of the car. 
6) Fuel price: The price of the fuel per litre. 
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An EXAMPLE of a card is presented below: Please look at the Fuels below. Which 
ONE Fuel would you prefer to use OVER HALF OF THE TIME for your car? 
EXAMPLE Card 
Characteristics Fuel 1 Fuel 2 Fuel 3 
10% Bioethanol 
90% Petrol 
85% Bioethanol 
15% Petrol 
100% Petrol 
Range on full tank 
(50 litres) 
Reduction 
by 10% 
Reduction 
by 45% 
Same range 
as now 
Refuelling 
stations 
55% of stations 35% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 2% 
Reduction 
by 25% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Some reduction Some reduction No reduction 
Performance More power and 
same starting as 
now 
More power and 
some starting 
difficulties in 
winter 
Same power and 
same starting as 
now 
Fuel price 
per litre 
114p per litre 117p per litre 117p per litre 
I would refuel my car over half of the time with Fuel (...2...) 
A few things to consider when completing the cards: 
■ Please consider each card separately.  
■ All cards are different. This means that the characteristics for each fuel will 
change from one card to the other, representing different technological 
possibilities. 
■ Choosing a fuel would cost money to your household. Therefore, please 
consider your household budget and remember that there may be other things 
that you might like to spend your money on instead  
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Card 1: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 1 
Characteristics Fuel 1 Fuel 2 Fuel 3 
10% Bioethanol 
90% Petrol 
85% Bioethanol 
15% Petrol 
100% Petrol 
Range on full tank 
(50 litres) 
Reduction 
by 5% 
Reduction 
by 45% 
Same range 
as now 
Refuelling 
stations 
55% of stations 35% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 6% 
Reduction 
by 10% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
No reduction No reduction No reduction 
Performance More power and 
same starting as 
now 
More power and 
some starting 
difficulties in 
winter 
Same power and 
same starting as 
now 
Fuel price 
per litre 
126p per litre 117p per litre 117p per litre 
I would refuel my car over half of the time with Fuel (......) 
Card 2: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 2 
Characteristics Fuel 1 Fuel 2 Fuel 3 
10% Bioethanol 
90% Petrol 
85% Bioethanol 
15% Petrol 
100% Petrol 
Range on full tank 
(50 litres) 
Reduction 
by 10% 
Reduction 
by 35% 
Same range 
as now 
Refuelling 
stations 
55% of stations 35% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 6% 
Reduction 
by 10% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Some reduction No reduction No reduction 
Performance More power and 
same starting as 
now 
More power and 
some starting 
difficulties in 
winter 
Same power and 
same starting as 
now 
Fuel price 
per litre 
126p per litre 114p per litre 117p per litre 
I would refuel my car over half of the time with Fuel (......) 
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Card 3: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 3 
Characteristics Fuel 1 Fuel 2 Fuel 3 
10% Bioethanol 
90% Petrol 
85% Bioethanol 
15% Petrol 
100% Petrol 
Range on full tank 
(50 litres) 
Reduction 
by 5% 
Reduction 
by 45% 
Same range 
as now 
Refuelling 
stations 
70% of stations 15% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 6% 
Reduction 
by 25% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
No reduction Some reduction No reduction 
Performance More power and 
same starting as 
now 
More power and 
some starting 
difficulties in 
winter 
Same power and 
same starting as 
now 
Fuel price 
per litre 
126p per litre 114p per litre 117p per litre 
I would refuel my car over half of the time with Fuel (......) 
Card 4: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME or your car? 
Card 4 
Characteristics Fuel 1 Fuel 2 Fuel 3 
10% Bioethanol 
90% Petrol 
85% Bioethanol 
15% Petrol 
100% Petrol 
Range on full tank 
(50 litres) 
Reduction 
by 10% 
Reduction 
by 35% 
Same range 
as now 
Refuelling 
stations 
55% of stations 35% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 2% 
Reduction 
by 25% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Some reduction Some reduction No reduction 
Performance More power and 
same starting as 
now 
More power and 
some starting 
difficulties in 
winter 
Same power and 
same starting as 
now 
Fuel price 
per litre 
117p per litre 152p per litre 117p per litre 
I would refuel my car over half of the time with Fuel (......)  
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Q1. When making your choices, did you consider all characteristics of the fuels, 
or did you consistently focus on one or two particular characteristics? 
❑ I considered only the fuel content (bioethanol/petrol) 
❑ I considered all characteristics 
❑ I focused on range on full tank 
❑ I focused on refuelling stations 
❑ I focused on greenhouse gas emissions 
❑ I focused on other air pollutants 
❑ I focused on performance 
❑ I focused on fuel price 
Q2. If you always chose one particular Fuel (e.g. Fuel 1) in all cards, why was this 
the case? 
PLEASE WRITE YOUR THOUGHTS BELOW 
This is the end of the survey. 
Thank you very much for your time! 
Please do not forget to complete the WHITE booklet. 
Please return both booklets using the stamped return envelope. 
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Imperial College 
London 
FOR DIESEL CAR OWNERS/DRIVERS 
Thank you very much for choosing to complete this survey. 
In this part of the survey we want to know how you feel about the use of 
E-Diesel, a new alternative fuel, in your current diesel car. 
If you wish, you can return any questionnaires that do not apply to you, so that we 
can recycle them 
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USE OF E-DIESEL IN DIESEL CARS 
E-Diesel is a liquid fuel that consists of conventional diesel and of between 5% and 
15% bioethanol. 
Increasing the use of E-Diesel in passenger cars is one way for the UK to achieve its 
greenhouse gas emissions targets. 
We would like you to imagine that you could refuel your current diesel car with 
any of the fuels below after some slight modifications to the car which would be 
carried out in a matter of hours at no cost to you.  
■ Fuels 1 and 2: E-Diesel (5% - 15% bioethanol Et diesel) 
■ Fuel 3: 100% Diesel 
We would like to know your preferences for these fuels by completing the cards 
that follow. 
Each fuel is described in terms of FIVE characteristics in the cards: 
1) Range on full tank: How many miles you will be able to drive with a tank full of 
fuel. 
2) Refuelling stations: How many refuelling stations in Somerset County will offer 
the fuel. 
3) Greenhouse gas emissions: The reduction in greenhouse gas emissions per mile 
driven. Greenhouse gases are considered to have an effect on climate change. 
4) Other air pollutants affecting public health: The impact of each fuel on these air 
pollutants per mile driven. 
5) Fuel price: The price of the fuel per litre. 
An EXAMPLE of a card is presented below: Please look at the Fuels below. Which  
I would you prefer to use OVER HALF OF THE TIME for your car? 
EXAMPLE Card 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on full tank 
(mileage) 
Reduction 
by 5% 
Reduction 
by 2% 
Same range 
as now 
Refuelling 
stations 
70% of stations 70% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 12% 
Reduction 
by 6% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 6% 
Reduction 
By 6% 
Reduction 
by 0% 
Fuel price 
per litre 
139p per litre 118p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (...2...) 
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A few things to consider when completing the cards: 
■ Please consider each card separately.  
■ All cards are different. This means that the characteristics for each fuel will 
change from one card to the other, representing different technological 
possibilities. 
■ Choosing a fuel would cost money to your household. Therefore, please 
consider your household budget and remember that there may be other things 
that you might like to spend your money on instead. 
Card 1: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 1 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on full tank 
(mileage) 
Reduction 
by 2% 
Reduction 
by 2% 
Same range 
as now 
Refuelling 
stations 
35% of stations 35% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 4% 
Reduction 
by 4% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 16% 
Reduction 
by 6% 
Reduction 
by 0% 
Fuel price 
per litre 
139p per litre 118p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (......) 
Card 2: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 2 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on full tank 
(mileage) 
Reduction 
by 2% 
Reduction 
by 10% 
Same range 
as now 
Refuelling 
stations 
35% of stations 35% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 12% 
Reduction 
by 6% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 16% 
Reduction 
by 16% 
Reduction 
by 0% 
Fuel price 
per litre 
132p per litre 118p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (......) 
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Card 3: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 3 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on full tank 
(mileage) 
Reduction 
by 2% 
Reduction 
by 5% 
Same range 
as now 
Refuelling 
stations 
70% of stations 70% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 6% 
Reduction 
by 4% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 28% 
Reduction 
by 16% 
Reduction 
by 0% 
Fuel price 
per litre 
152p per litre 139p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (......) 
Card 4: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 4 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on full tank 
(mileage) 
Reduction 
by 2% 
Reduction 
by 10% 
Same range 
as now 
Refuelling 
stations 
35% of stations 70% of stations 100% of stations 
Greenhouse gas 
emissions 
Reduction 
by 6% 
Reduction 
by 4% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 6% 
Reduction 
by 16% 
Reduction 
by 0% 
Fuel price 
per litre 
132p per litre 139p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (......) 
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Card 5: Please look at the Fuels below. Which ONE Fuel would you prefer to use 
OVER HALF OF THE TIME for your car? 
Card 5 
Characteristics Fuel 1 Fuel 2 Fuel 3 
E-Diesel E-Diesel Diesel 
Range on full tank (mileage) Reduction 
by 5% 
Reduction 
by 2% 
Same range 
as now 
Refuelling 
stations 
35% of stations 35% of stations 100% of stations 
Greenhouse gas emissions Reduction 
by 6% 
Reduction 
by 6% 
Reduction 
by 0% 
Other air pollutants 
affecting health 
Reduction 
by 16% 
Reduction 
by 6% 
Reduction 
by 0% 
Fuel price 
per litre 
118p per litre 139p per litre 132p per litre 
I would refuel my car over half of the time with Fuel (......) 
Q1. When making your choices, did you consider all characteristics of the fuels, 
or did you consistently focus on one or two particular characteristics? 
❑ I considered only the fuel content (bioethanol/diesel) 
❑ I considered all characteristics 
❑ I focused on range on full tank 
❑ I focused on refuelling stations 
❑ I focused on greenhouse gas emissions 
❑ I focused on other air pollutants 
❑ I focused on fuel price 
Q2. If you chose Fuel 3 'Diesel' 3 or more times, why was this the case? 
PLEASE WRITE YOUR THOUGHTS BELOW 
This is the end of the survey. 
Thank you very much for your time! 
Please do not forget to complete the WHITE booklet. 
Please return both booklets using the stamped return envelope. 
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APPENDIX A17: FLEET MANAGERS' SURVEY 
 
BEST 
BIOETHANOL FOR SUSTAINABLE TRANSPORT 
Imperial College 
London 
ETHANOL CARS: 
A SURVEY OF FLEET OPERATORS 
The questionnaire should take 10 minutes to complete. 
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Thank you very much for participating in our survey. This survey is part of research 
at Imperial College London and the EU project "Bio-ethanol for Sustainable 
Transport" (BEST). 
The Bio-Ethanol for Sustainable Transport project (BEST) is a European project 
that aims at promoting the use of bio-ethanol as a transportation fuel in 
Europe. For more information, please visit: http://www.best-europe.org  
With this survey we want to know your opinions on ethanol flexi-fuel cars/ethanol 
buses and bio-ethanol as a fuel. We are very interested in your views.  
We are contacting fleet managers in different European regions that have ethanol 
flexi-fuel cars/ethanol buses in their fleet with the aim to collect information on the 
performance of the cars/buses and the motives behind the acquisition of the 
cars/buses. 
Results from the survey will be used to analyze the drivers and barriers for a bio-
ethanol market in Europe. 
Your answers are completely confidential and will be released only as summaries in 
which no individual's answers can be identified. 
Once completed, please do return the survey by the XX to the following e-mail 
address: e.fimere1105@imperiaLac.uk or to the following postal address: 
Eleni Fimereli 
Centre for Environmental Policy 
Imperial College London 
Exhibition Road 
SW7 2AZ London 
United Kingdom 
Thank you very much for helping us with our survey! 
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SECTION 1: Your organization's fleet 
To begin, we would like to ask you about your organization's fleet. 
Ql. Name of your organization: 
Q2. How many of the following types of vehicles do you have in your fleet? 
(Please enter the number of vehicles) 
Number of vehicles 
Cars 
Vans 
Trucks 
Buses 
Other: (Please specify) 
Q3. What type of services does the fleet provide? 
(Please tick the relevant box/boxes) 
❑ Transportation of people 
❑ Employee use 
❑ Pickup/Delivery of products 
❑ Other: 	(Please specify) 
SECTION 2: Alternative-fuel cars in your fleet 
Q4. Have you ever used/driven an alternative-fuel car? 
❑ Yes 
❑ No 
Q5. Are there any alternative-fuel cars or buses in your fleet? 
❑ Yes 
❑ No (SKIP to Q14.) 
Q6. (If yes) How many of the following types of alternative-fuel cars or buses? 
(Please enter the number of cars/buses) 
Number of 
vehicles 
Bio-diesel cars/buses 
Bio-gas cars/buses 
Natural gas cars/buses 
Electric cars 
Hybrid-electric cars 
Mixed blends cars/buses (Gasoline a 
natural gas) 
Ethanol cars/buses 
Other: 	(Please specify) 
(If zero (0), SKIP to 
Q14.) 
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Q7. Approximately, how many ethanol cars/buses did you buy in the following 
time periods? 
(Please enter the number of cars/buses) 
Year Number of cars/buses 
January - June July - December 
2005 
2006 
2007 
2008 
Q8. Have any of the current cars/buses in your fleet been replaced by ethanol 
cars/buses? 
❑ Yes 
❑ No 
Q9. What type of services do ethanol cars/buses provide? (Please tick the 
relevant box/boxes) 
(Please tick the relevant box/boxes) 
['Transportation of people 
❑ Employee use 
❑ Pickup/Delivery of products 
❑ Other: 	(Please specify) 
Q10. How would you rate ethanol cars/buses, compared to the other cars/buses 
you have in your fleet? 
Very 	 Very 
Good 
	
Bad 
1 2 3 4 5 
A. Performance (e.g. acceleration) 
B. Service intervals 
C. Operating and maintenance cost 
D. Capital cost 
E. Silence/Noise of car/bus while in 
operation 
F. Environmental performance (e.g. 
emissions) 
G. Fuel cost 
H. Range on a full tank of E85 
(mixed gasoline Et ethanol blends) 
I. Ease of starting 
J. Availability of refuelling infrastructure 
K. Drivers'/Passengers' perceptions 
L. Mechanics' perceptions 
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Q11. Which of the above criteria (A - L) do you consider the 3 most important 
criteria and the 3 least important criteria to evaluate the overall performance of 
ethanol cars/buses? 
(Please enter the respective letter A-L into the boxes) 
3 most important criteria 	 3 least important criteria 
Q12. How important were the following considerations in influencing your 
organization's decision to buy ethanol cars/buses? 
Very 	 Not 
Important Important 
1 2 3 4 5 
Expectations of future oil prices 
Expectations of future availability of 
ethanol 
Financial incentives 
Existence of a second-hand market for 
ethanol cars 
Environmental motivations, such as climate 
change mitigation and local air quality 
The organization's public green image 
To test ethanol cars/buses in view of any 
likely national or EU legislation 
Meeting the internal targets of your 
organization 
Social corporate responsibility, in terms of 
raising awareness in your local community 
about bio-ethanol fuel and ethanol cars 
Q13. Overall, how would you rate your experience, so far, with ethanol 
cars/buses? 
(Please tick one box only) 
❑ Very bad 
❑ Bad 
❑ Indifferent 
❑ Good 
❑ Very good 
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SECTION 3: Future purchase decisions in your fleet 
Q14. How important do you think is the role of national, local and regional 
authorities in the promotion of ethanol vehicles and fuel? 
Not important 	 Very 
at all 	 important 
1 2 3 4 5 
❑  ❑  ❑  ❑  ❑  
Q15. How would you rank the following factors in terms of their influence on your 
future decision to buy (more) ethanol cars/buses? 
(Please enter the numbers in the respective box) 
RANK 
1=Least Important, 3=Most Important 
Financial factors 
Environmental factors 
Regulatory factors 
TICK 
Unsure/No opinion ❑  
Q16. How important do you think the following considerations would be in your 
organization's future decisions to buy ethanol cars/buses? 
Very 
	
Not 
Important 
	
Important 
1 2 3 4 5 
Subsidy on car/bus purchase price 
Lower ethanol fuel tax 
Free parking for ethanol cars 
Exemption from paying tolls 
Environmental legislation on air pollution 
and air quality 
Simplified legislation/regulations on 
"clean" vehicles and fuels 
Dissemination of technical and 
environmental information on ethanol cars 
and fuel by regional and local authorities 
Cooperation with regional and local 
authorities for the promotion of ethanol 
cars and bioethanol 
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Q17. Do you consider the option of replacing, in the future, a large number of the 
gasoline cars/buses in your fleet with ethanol cars/buses? 
(Please tick one box only) 
❑ Yes (GO TO Q18.) 
❑ Perhaps (GO TO Q18.) 
❑ No (SKIP TO Q19.) 
❑ Don't know 
Q18. When do you think this is likely to happen? 
(Please tick one box only) 
❑ less than 1 year 
❑ 1 year to less than 2 years 
❑ 2 years to 4 years 
❑ 5 years to 7 years 
Elmore than 7 years 
Q19. Approximately, how many ethanol cars/buses do you plan to buy in the 
following time periods? 
(Please enter the number of cars/ buses) 
Number of cars/buses 
under 3 months? 
3 to under 6 months? 
6 to under 9 months? 
9 to 12 months? 
over 12 months? 
❑ Don't know 
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SECTION 4: Knowledge of ethanol cars/buses 
Q20. To what extent do you agree or disagree with the following statements on 
bio-ethanol as a fuel? 
(Please tick the relevant cell) 
Disagree Somewhat 
disagree 
Unsure Somewha 
t agree 
Agree 
Bio-ethanol burns cleaner 
than gasoline 
Bio-ethanol does not 
contribute to the emissions of 
greenhouse gases 
Bio-ethanol can be produced 
from starch, sugarcane and a 
variety of feedstock 
Bio-ethanol can harm the 
environment if it leaks out 
Bio-ethanol is less poisonous 
than gasoline and diesel 
Bio-ethanol is as explosive as 
gasoline 
Bio-ethanol can improve the 
energy effectiveness of the 
engine 
Bio-ethanol has the same start 
properties in both cold and 
warm climates 
Q21. How much information/knowledge of bio-ethanol as a fuel and/or about 
ethanol cars/buses do you have? 
Very little A lot 
1 2 3 4 5 
❑  ❑  0 El 0 
Q22. From which of the following sources did you get this information/knowledge 
of bio-ethanol as a fuel and/or about ethanol cars/buses? 
❑ BEST material 
❑ Newspaper 
❑ Television 
❑ Radio 
❑ Internet 
❑ Website:www.miljofordon.se 
www.miljobilar.stockholm.se 
❑ "Miljobilar i Stockholm" -
"Clean Vehicles in Stockholm" 
❑ National, regional and local authorities 
❑ Brochures 
❑ Workshops/Presentations 
❑ Vehicle manufacturers 
❑ Fleet managers from other companies 
❑ Colleagues from within the company 
❑ Friends/Family 
❑ Other: 	(Please specify) 
Q23. Which of the above sources was your main source of information? 
Main source of information: 
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Q24. To which topics did this information relate to? 
❑ Bio-fuels' production 
❑ Bio-fuels' use in transport 
❑ Bio-ethanol production 
❑ Bio-ethanol use in transport 
❑ Technology/Technical characteristics 
of ethanol cars/buses 
❑ Environmental impacts of ethanol 
cars/buses 
❑ Price of ethanol cars/buses 
❑ Other costs (than price) of ethanol 
cars/buses 
['Incentive programmes to promote 
ethanol cars 
❑ Legislation about bio-fuels in 
transport 
❑ Legislation about ethanol cars/buses 
['Other topics: 	(Please specify) 
❑ Don't know/Don't remember 
Q25. How much time did you spend going through this information in total? 
❑ less than 1 hour 
❑ 1 hour to less than 3 hours 
❑ 3 hours to less than 6 hours 
❑ more than 6 hours 
Q26. How would you characterize the information on bio-ethanol as a fuel and/or 
about ethanol cars/buses you had access to? 
Negative 
	 Balanced 
	
Positive 
1 2 3 4 5 
111 ❑  ❑  ❑  ❑  
Q27. How useful did you find this information? 
Not useful 
at all 
Very 
useful 
1 2 3 4 5 
111 ❑  ❑  
Q28. How much of this information did you search yourself and was not provided 
by your work environment or the BEST project? 
0% 25% 50% 75% 100% 
❑  ❑  ❑  ❑  ❑  
SECTION 5: Questions about you 
Q29. Your name: 
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Q30. What is your role within the organization? 
❑ Responsible for the procurement of vehicles 
❑ Responsible for the maintenance and operation of vehicles 
❑ Responsible for both of the above 
❑ Other: 	(Please specify) 
Q31. How long have you been working in this job? 
❑ less than 6 months 
❑ 6 months to less than 1 year 
❑ 1 to 3 years 
❑ more than 3 years 
Q32. What is you age? 
❑ <25 
❑ 26-35 
❑ 36-45 
❑ 46-54 
❑ >55 
Q33. Are you: 
❑ Male? 
❑ Female? 
Q34. What is your highest educational level or qualification? 
❑ Primary education 
['Secondary education 
❑ Undergraduate qualification (bachelor's degree or equivalent) 
❑ Postgraduate qualification (Diploma, Master's, Doctorate) 
❑ Other 	(Please specify) 
This is the end of the survey! 
Thank you very much for your cooperation! 
If there is anything else you would like to tell us about this survey, please do so in 
the space provided below: 
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